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In the United States 


Lectromeit Furnace Division, McGraw-Edison Company 
316 32nd Street, Pittsburgh 30, Pennsylvania. 


and around the World 


Forni Stein— Genova, /taly 

Daido Stee! Company, Ltd.—Nagoya, Japan 

Electric Furnace Company, Ltd.— Weybridge, England 
Demag-Elektrometaliurgie, GmbH—Du/sburg, Germany 
General Electrica Espanola—8//b20, Spain 

Stein et Roubaix—/av/s, France 

S. A. Stein & Roubaix—5ressoux-Liege, Belgium 


Catalog 9-B describes efficient, time-proven Lectromelt 
furnaces and equipment. 


Circle No. 121, Page 7-8 








future meetings 
and exhibits 


JULY 
22-23 . . AFS Finance Committee, An- 
nual Meeting. Union League Club, Chi- 
cago. 
26 . . Malleable Founders’ Society, 


Western Sectional Meeting. Drake Hotel, 
Chicago. 


AUGUST 


8-9 . . AFS Annual Board Meeting. Ho- 
tel Sherman, Chicago. 


19-24 . . 24th International Foundry Con- 
gress, Arranged by Swedish Foundry- 
men’s Association. Parliament Bldg., 
Stockholm, Sweden. 


SEPTEMBER 


8-13 . . American Chemical Society, Fall 
Meeting. New York. 


17-20 . . American Die Casting Insti- 
tute, Annual Meeting. Edgewater Beach 
Hotel, Chicago. 


23-24 . . Steel Founders’ Society of 
America, Fall Meeting. The Homestead, 
Hot Springs, Va. 


23-26 . . Association of Iron & Steel 
Engineers, Exposition. Sheraton Hotel, 
Pittsburgh, Pa. 


27-28 . . AFS Missouri Valley Region- 
al Conference. Missouri School of Mines 
and Metallurgy, Rolla, Mo. 


OCTOBER 


2-3 . . AFS Michigan Regional Found- 
ry Conference. Kellogg Center, East 
Lansing, Mich. 


9-11 . . Gray Iron Founders’ Society, 
Annual Meeting. Drake Hotel, Chicago. 


12-13 . . Conveyor Equipment Manu- 
facturers Association, Annual Meeting. 
Grand Hotel, Point Clear, Ala. 


17-18 . . Magnesium Association, Annual 
Convention. The Biltmore, New York. 


17-19 . . Foundry Equipment Manufac- 
turers’ Association, Annual Meeting. The 
Greenbrier, White Sulphur Springs, W. 
Va. 


18-19 . . AFS New England Regional 
Foundry Conference. Massachusetts In- 
stitute of Technology, Cambridge, Mass. 


18-19 . . AFS Northwest Regional Found- 
ry Conference. Hotel Vancouver, Van- 
couver, B.C. 











21-25 . . National Safety Council . . 
45th National Safety Congress and Expo- 
sition. Conrad Hilton Hotel, Chicago. 


24-25 .. AFS Niagara Frontier Regional 
Foundry Conference. Statler Hotel, Buf- 
falo, N. Y. 


25-26 . . National Management Associa- 
tion, Annual Meeting. Penn-Sheraton Ho- 
tel, Pittsburgh, Pa. 


31-Nov. 1 . . 10th Annual Purdue Metals 
Casting Conference. Purdue University, 
Lafayette, Ind. 


NOVEMBER 


3-8 . . American Society for Metals and 
Society for Non-Destructive Testing . . 
2nd World Metallurgical Congress & 
39th Annual National Metal Congress. 
Morrison Hotel, Chicago. 


7-8 . . National Foundry Association, 
Annual Meeting. Waldorf-Astoria Hotel. 
New York. 


11-13. . Steel Founders’ Society of 
America, Twelfth Technical and Operat- 
ing Conference. Carter Hotel, Cleve- 
land. 


DECEMBER 


3-4 . . Foundry Facings Manufacturers 
Association, Annual Meeting. Hotel Wal- 
dorf-Astoria, New York. 


4-6 . . American Institute of Mining, 
Metallurgical and Petroleum Engineers, 
Electric Furnace Steel Conference. Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


5-7 . . National Association of Manu- 
facturers, Annual Meeting. Waldorf-As- 
toria Hotel, New York. 





Wetting Agents Promote 
Better Wash Penetration 


Wetting agents, used for many 
years in a variety of industries for 
a number of years, are being used 
in increasing quantities in the found- 
ries. Used in core and mold washes, 
it prevents burning-in of sand, in- 
creases wash penetration, and _pro- 
duces a smoother finish. 

Wetting agents improve the char- 
acteristics of these washes, according 
to Aquadyne Corp., by lowering the 
surface tension of water so it pene- 
trates below the sand surface and 
carries refractory particles with it. 
Such washes have better adherence, 
do not flake or peel when heat is 
applied, and are not subject to heat 
checks and erosion when the mold 
is poured. 

The penetrating action of wetting 
agents can be observed by dipping a 
pin core into a solution of one part 
wetting agent to 1000 parts of wash, 
drying, and breaking. 








When you need chaplets or chills . . . remember that 
only FANNER has a complete line of chaplets and chills 
for every casting requirement. Each one is precision engi- 
neered and manufactured to tolerances of + .002 to 
insure better castings . . . savings in labor and reduction 
of scrap losses. Regardless of the kind of metal you use 


ESTE 
CASTING |JOB 
FANNER? HAS 
THE?CHAPLET 








or type of casting you produce, you can secure the exact 
chaplets or chills you need from this one source. As a 
result, when you standardize on FANNER you save on 
delivery, on production and in lower costs. Write for our 
chaplet and chill catalogs — both are filled with valuable 
data on casting methods. 


THE FANNER MANUFACTURING CO. 


Designers and Manufacturers of Fine Fanner Chaplets and Chills 


BROOKSIDE PARK 


CLEVELAND 9, OHIO 
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MODERN’S single responsibility originates in 
engineering and follows on through to 
fabrication and satisfactory operations... 


MODERN EQUIPMENT COMPANY 


Dept. MC-7 
PORT WASHINGTON, WISCONSIN 
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Johannes C. A. Croning of 
Shell Molding Fame Dies 


Johannes Carl Adolph Croning, de- 
veloper of shell mold process and 
1957 winner of AFS Penton Gold 
Medal Award, died at the age of 
70. Funeral services were held May 
16 at Nienstedt, Germany. 

Mr. Croning was born in Hamburg, 
Germany. He attended the School for 
Mechanical Engineering there, and 
became interested in cylindrical locks 
and started his own company to pro- 
duce them. From this groundwork in 
molding and casting procedures he 
developed the shell mold process, 
founding the firm of Croning & Co. 
and the firm Mikroforma for experi- 






ments and training. He obtained sev- 
eral patents, then experimented with 
water-soluble, synthetic resins as 
binding agents, receiving a patent 
in 1944 for a new molding proc- 
ess using a fluidized, hardenable 
sand-synthetic resin mixture. War 
conditions prevented the use of syn- 
thetic resin and experiments were 
discontinued again and again. 

Later he introduced silicone oils 
as a parting compound, making pos- 
sible the production of molds for 
ribbed cylinders, and in 1948 large- 
scale operations were put into effect 
at the high-frequency crucible steel 
plant, which is the present Bochum 


| plant of the German High-grade 


Steel Works, Inc. 


List Metallizing Symbols 


Standard metallizing symbols speci- 
fying the extent and nature of each 
operation have been prepared by the 
American Welding Society and the 
Canadian Government Specifications 
Board. This booklet may be pur- 
chased from the American Welding 
Society, 33 W. 39th St., New York 18. 

The publication covers surface 
preparation, supplementary symbols, 
and a section on their application. 
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Show Time Is Coming 


® From all points of the compass foundrymen will con- 
verge on Cleveland for the 62nd Castings Congress and 
Show of the American Foundrymen’s Society, May 19-23, 
1958. All preliminary information indicates that this will 
be the largest Show in the history of the industry. Over 350 
exhibitors will occupy more than 115,000 sq ft of floor area 
in the Cleveland Auditorium. Attendance is expected to ex- 
ceed the all-time record of 18,000. 

Compared with previous years this Show will feature 
more displays of the latest equipment available for mass 
production of quality castings than ever assembled _be- 
fore under one roof. The growing trend toward mechani- 
zation of foundry processes and materials handling has 
led to rapid changes in design of equipment available since 
the previous exhibit in Atlantic City. 

More suppliers will be on hand to demonstrate their 
improved materials so necessary to producing better cast- 
ings. Foundrymen will have this once-in-two-years oppor- 





tunity to observe and evaluate all the new processes and 
new materials that are coming into the industry at an ever 
increasing rate. 

Concurrent with the Show will be the equally important 
Technical Program. Close to 100 important papers authored 
by over 150 of the top men in the industry will cover 
a wide variety of subjects of current interest to every man 
involved in the castings industry. The week-long program 
will also include shop courses, round table luncheons, plant 
visits, and progress reports on AFS sponsored research. The 
tentative schedule of technical sessions has malleable iron, 
steel, safety, hygiene & air pollution, patternmaking, and 
fundamental research scheduled for Monday and Tuesday; 
light metals and sand each day of the week; gray iron on 
the last three days of the week; brass & bronze, heat trans- 
fer, education, and industrial engineering on Thursday and 
Friday. 

Business meetings, social gatherings, and a special pro- 
gram for the ladies will be woven into the busy week's 
aggenda. 

In August potential exhibitors will receive applications 
along with official brochures giving all the necessary de- 
tails for entering the Show. Requests for space are already 
being received, including companies that have never previ- 
ously exhibited in the Castings Show. Space assignments 
will not be made until after November |. 
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Largest and heaviest rolling 
mill housing in the world is 
this steel casting produced by 
Bochumer Verein in the Ger- 
man Ruhr valley industrial 
city of Bochum. Massive steel 
casting is 37.5 ft high and 
14.5 ft wide. Casting was a 
featured attraction of the 
1956 International Foundry 
Trade Fair in Dusseldorf. 
Pictured are major steps in 
the production of the casting. 


The rail-bed was covered with 
molding sand and four major 
pieces of the pattern were 
placed in the pit and assem- 
bled. Final assembly of the 
pattern was then completed. 


Mold ready for assembly. Mold was dried and coated with refractory 
wash. Molder is using a cutting torch to trim core to final fit. 


Five furnaces were tapped simultaneously to provide the metal. One 
of the five bottom-pour ladles shown is pouring directly into the 


mold while the others are pouring into runners leading to the mold. 


380 tons of molten steel were poured into the mold in 15 minutes. 
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pouring 
off 
the heat 


come back soon! 


® After the Chilean Iron and Steel 
Foundry Productivity Team had fin- 
ished the very interesting trip by 
the eastern and central regions of 
the United States, that the Internation- 
al Cooperation Administration pre- 
pared for us with your collaboration, 
we returned to Chile with beautiful 
souvenirs and a lot of very valuable 
information. We want to thank you 
for all you did to arrange an instruc- 
tive visit to your country. 

M. JEANNERET 

Santiago, Chile 


glad to have you! 


® I am a sophomore in mechanical 
engineering and after reading the 
latest copies of MopEeRN CastINcs | 
have become extremely interested in 
the foundry field. I am enjoying your 
publication very much and intend to 
keep up my subscription indefinitely. 
Jon Hockenyos 
University of Illinois 








Richard L. Olson, president, 
Dike-O-Seal, Inc., Chicago, will 
present a paper entitled “En- 
gineering Aspects of Core Box 
Design” at the 24th Interna- 
tional Foundry Congress to be 
held August 19-24 in Stock- 
holm, Sweden. Mr. Olson, 
left, is shown receiving the 
Gold Medal Diploma, award- 
ed by the 6th International 
Inventors Exhibit held recent- 
ly in Brussels, Belgium. Pre- 
senting the award is Otto A. 
Witt, United States represen- 
tative of the International In- 
ventors Exhibit. 








DEVELOPS 
HIGHER TENSILE AND COMPRESSION STRENGTH... 


GREATER WATER PROOFING PROPERTIES .. . 
HIGHER GREEN STRENGTH AND HOT STRENGTH 








IN 
CORE 
SAND 
THAN 
ANY 
OTHER 
DRY 
BINDER 
TESTED 


DELTA DRI-BOND BINDER is a 
product of several years of research 
and experimentation in our own sand 
research laboratory and proved by ad- 
ditional years of actual experience-in- 
use data compiled by prominent foun- 
dries. The excellent results obtained 
with Delta Dri-Bond Binder, reported 
by all sources, establish beyond ques- 
tion both the outstanding superiority 
and greater economy of this new 
product for use in steel, gray iron and 
non-ferrous foundries. 


Cores made with Delta Dri-Bond 
Binder have excellent resistance to 
metal erosion, completely resist vein- 
ing and metal penetration and shake 
out readily from the finished castings. 


Get the Facts. . . Working samples 
and complete literature on Delta Dri- 
Bond Binder will be sent to you on re- 
quest for test purposes in your own 


foundry. 
DELTA OIL PRODUCTS CO. MILWAUKEE 9, 
MANUFACTURERS OF SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS WISCONSIN 
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For over 70 years, Pittsburgh Crushed Steel Company has con- 
sistently led the metal abrasives industry—has led in research and 
product development—has led in the improvement of production 
methods—and has led in sales and service facilities as well as in 
distribution facilities! 

The results have been better metal abrasives for lower cleaning 
costs in foundries, forge plants, and steel and metal working plants 
in general! 

Today, through 13 distributing points and 33 sales-service offices, 
we supply all sizes and types of metal abrasives, iron and steel, for 
every type of blast-cleaning equipment and for every blast-cleaning 
requirement! 

Our engineering, sales, and service representatives are always avail- 
able to you in connection with your blast-cleaning needs. 


PITTSBURGH CRUSHED STEEL COMPANY 


Arsenal Sta. Pittsburgh (1), Pa. 
Subsidiaries: Globe Steel Abrasive Co., Mansfield, Ohio 
Steel Shot Producers, Butler, Pa. 


NOW SOLD IN 50-LB. DOUBLE BURLAP BAGS 


Sold by Pangborn Corp., Hagerstown, Md., and by lead- 
ing distributors of foundry supplies from coast to coast. 
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CO2 process binder is said to react 
quickly with COz when cores are 
gassed, resists tendency to be vis- 
cous or gummy, promotes maximum 
collapsibility and minimum of grain 
shedding, and packs or blows with 
excellent density. Bulletin F-130 rec- 
ommends percentages of binder for 
various AFS sand fineness. Frederic 
B. Stevens, Inc. 
Circle No. 1, Page 7-8 


Foundry sand reclamation system us- 
es pneumatic scrubbers. Unit and 
auxiliary equipment can be integrat- 
ed into overhead sand handling and 
storage systems of large foundries. 
Package unit, serviced by front end- 
loaders, available for small foundries 





without overhead systems. This unit 
requires 14x17 ft floor space and 21 
ft head-room. Gravity feed is used. 
Bulletin 2000 details installation, op- 
eration, and maintenance procedures. 
Beardsley & Piper Div., Pettibone 
Mulliken Corp. 
Circle No. 2, Page 7-8 


Coated crucibles for aluminum melt- 
ing have protective chemical inner 
face coating that resists dross adher- 
ence. Crucibles must be cleaned after 
each heat, but dross does not adhere 


products 
and processes 


as tightly. Reduces dross accumula- 
tions which frequently cause cruci- 
bles to crack and leak before wearing 
out. Electro Refractories & Abrasives 
Corp. 
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Plastic casting material reportedly 
can be cast in any thickness yet pos- 
sesses low shrinkage. Exothermic heat 
in any thickness, it is claimed, will 
not exceed 200 F. Furane Plastics, 
Inc. 

Circle No. 4, Page 7-8 


Pattern mill for wood and non-fer- 
rous metals has spindle speeds from 
1000 to 6000 rpm and compound 
table movements. Performs recessing, 
machining outside or inside edges of 


? 


a 





straight or curved work, champfering, 
half lapping, and panel raising. Spin- 
dle is carried in balanced sleeve and 
has 6-in. vertical adjustment. Table 
has 30-in. longitudinal traverse by 
rack and pinion, and 18-in. transverse 
movement by handwheel and screw. 
Table may be rotated 45° either 


way. Freeman Supply Co. 
Circle No. 5, Page 7-8 


Brinell hardness testing machine, mo- 
torized, automatically projects magni- 
fied image of ball impressions on cali- 





brated screen. Test cycle is infinitely 
variable from 6 to 60 sec. Limit stops 
on screen allow operator to see wheth- 
er or not sample meets specifications. 
Bulletin A-15 illustrates Brinell inden- 
tation as seen by operator and de- 
scribes operation. Testing Machines 
Div., Gries Industries, Inc. 
Circle No. 6, Page 7-8 


Tractor-shovel, 12 cu ft capacity, per- 
forms such foundry operations as 
moving sand, hauling castings, and 
clean-up. Full-reversing mechanism 
transmission provides two speeds in 


each direction. Power bucket-closing 
permits dumping over hopper and 
bin edges up to 68 in. Frank G. 
Hough Co. 
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Hydro clamp scoop attachment for 
fork lift trucks handles fibrous mate- 
rials without sides on the blade. For 
granular materials or small metal piec- 
es, steel side plates are bolted to 
the side arms of the clamp bar. Blade 
is rotated by its own hydraulic cylin- 


der. Materials Transportation Co. 
Circle No. 8, Page 7-8 


Hoppers, self-dumping, handle wet 
or dry, cold or hot bulk materials. Au- 
tomatically dumped by gravity cam 


latch; after dumping, unit rights it- 
self. Five models, %-yd. to 2-yd capac- 
ities. Apex Welding & Fabricating 


Corp. 
Circle No. 9, Page 7-8 


Dielectric sand core oven reduces 
core baking to minutes with saving 
in handling, mulling, and cleaning 
time. Said to bake evenly despite 
differences in core height or section 
without over-burning or under-curing. 
Bulletin 15B-7306D explains opera- 
tion of dielectric oven, lists typical 
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sand mixes with resin binders, and 
shows manufacturers and trade names 
of thermosetting synthetic resins. Al- 
lis-Chalmers Mfg. Co. 
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Flatbed truck, hydraulic torque con- 
verter drive, has top speed of 12 
mph. No belts or chains used in driv- 
ing; smooth starts and acceleration 





eliminates spillage or shifting of 
stackea materials. Two size beds 
available, 42x42 and 42x60 in. Prime- 


Mover Co. 
Circle No. 11, Page 7-8 


Lubricant for open gears is non-melt- 
ing, non-freezing, non-soluble lubri- 
cant. May be applied by hand or 
gun. Made from refined mineral oil 
bases with special extreme-pressure 
agents to give adhesiveness. Said to 
last 4-times longer. Warren Refining 


& Chemical Co. 
Circle No. 12, Page 7-8 


Fluidity tester for molten metals pro- 
vides quick and reliable means of 
testing by using a controlled partial 
vacuum to pull a sample of metal in- 
to a pyrex tube. The uncontaminat- 







ed sample may be used for chemical 
analysis if desired. Unit is self-con- 
tained and portable. Harry W. Die- 


tert Co. 
Circle No. 13, Page 7-8 


Slip jackets, available in five sizes, 
feature sides and ends which line 
up with the sides of mold allowing 
quick installation on molds without 


crushing. Cape Mfg. Co. 
Circle No. 14, Page 7-8 


Electrical resistance heaters using 
stainless sheath cartridge heating ele- 
ments are available in a variety of 
diameters, length, and watt densities 
for automatic shell blowing machine. 








Also available are cast aluminum 
heater platens for use in blowing shell 
cores or shell molds. C & S Products 
Co. 
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Immersion thermocouple measuring 
up to 3100 F, utilizes a metal-ceram- 
ic secondary protection tube, a vitri- 
fied alumina primary tube, and a 
platinum-platinum 10 per cent rho- 
dium thermocouple. Secondary tube 





gives longer life with fast response 
and resistance to thermal shock. 
Curved stainless steel tube of any 
required length leads to a wooden 
grip and thermocouple assembly 
head. Bristol Co. 

Circle No. 16, Page 7-8 


Creep-rupture testing machine, 12,- 
000 Ib. capacity, uses limited floor 
space by eliminating lever-arm with 
dead-weight hydraulic loading direct- 
ly on specimen. Uses split furnace 
(1800 F. max temp.) sealed at the 
bottom to prevent stack effect. Power 
requirements; 110 v, 60 cycle, 1100 
watts. Tatnall Measuring Systems Co. 
Circle No. 17, Page 7-8 


Metal protective dip coating protects 
parts subject to rust, corrosion, dirt 
or shipping damage. Plastic coating 
cushions castings from shock and 
breakage, resists acids, alkalis, and 





solvents and will not absorb moisture. 
Coating may be peeled off by hand. 
Chemical Processing Div., Auburn 
Button Works, Inc. 
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Flame-retarder for wooden bottom 
boards and flasks, promotes addition- 
al life. Two or three coats impreg- 
nate and insulate giving uniform pro- 
tection. Product is colorless, odorless, 
and non-irritating. Foundry Rubber, 
Ine. 
Circle No. 19, Page 7-8 


Protective coating for stainless steel 
finishes ‘during handling and storage 

















LITHIUM METAL 


tho GRAM or 
TON 


Nearly a decade of experience producing Lithium Metal 
commercially is at the beck and call of the non-ferrous 
foundryman. Lithium is decidedly no stranger to this 
important, fast-growing industry. A unique element 
serving many unique purposes, Lithium’s affinity for 
oxygen has for years been utilized to reduce porosity 
in copper and copper alloy castings. The result is a 
dense, oxygen-free electrical conductivity casting. 
Of yet further benefit is the amount of Lithium used 
as compared with the amount of end-product made. 
In the degasification, deoxidation and desulfuriza- 
tion of metals, for example, as little as 0.005% or 
214 grams of Metallic Lithium make a sounder, 
more uniform non-ferrous casting. Cost, then, 
can also be a relatively insignificant factor. Put 
Lithium to work for you. Our banks of electrolytic 
cells can supply experimental grams or com- 
mercial tons of this admirably versatile metal. 
Write for details. 







.. brends ahead in industrial applications for lithium 


IB Lithium corPoRATioN 
[ OF AMERICA, INC, 


i\ 2605 RAND TOWER, MINNEAPOLIS 2, MINN. 


PROCESSORS OF LITHIUM METAL* METAL DISPERSIONS BRANCH SALES OFFICES: New York « Chicago « Bessemer City, N.C. 
METAL DERIVATIVES: Amides Hydride = MINES: Keystone, Custer, Hill City, South Dakota « Bessemer City, N.C. 
SALTS: Bromide « Carbonate « Chioride « Hydroxidee Nitrate Cat Lake, Manitoba» Amos Area, Quebec 
SPECIAL COMPOUNDS: Aluminate « Borate « Borosilicate « Cobaltites Manganite PLANTS: St. Louis Park, Minnesota « Bessemer City, N. C. 
Molybdate « Silicate « Titanate « Zirconate« Zirconium Silicate | RESEARCH LABORATORY: St. Louis Park, Minnesota 
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THE FRANK G. HOUGH CO. 
711 Sunnyside Ave., Libertyville, i. 


Send data on “PAYLOADER" tractor-shovels 


(C) Model HA (18 cu. ft.) and HAH (1 cu. yd.) 
() Larger models up to 2% cu. yd. 


Name 





Title 





Company 





Street 





City 





State 
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THE FRANK G. HOUGH CO. 
711 Sunnyside Ave., Libertyville, Ill. 


Send data on “PAYLOADER" tractor-shovels 


() Medel HA (18 cu. ft.) and HAH (1 cu. yd.) 
(C) Larger models up to 2% cu. yd. 


Name 





Title 





Company 





Street 





City 





State 





25 









Better Engineered for 
Unequaled Production 


Shortest Turning Radius 


The model HA can work where others can’t because it has a shorter 
turning radius than any comparable tractor-shovel—can go through 
narrow doorways and between spaces less than 42 feet wide. With a 
turning radius of only 6 feet 3/2 inches it easily turns corners of 6 
foot aisles. 


Higher Dumping Height 


‘This “PAYLOADER” can deliver its loads over bin or hopper edges up 
to 6142 feet high. The bucket in maximum dump position can clear 
heights of 5 feet 2/2 inches with a forward reach of more than 2 feet 
beyond front of machine. Loads can be dumped as fast or slow as desired, 
and at any height. 


Biggest Capacity (18 cu. ft. payload) 


With a bucket capacity of 18 cu. ft. payload and 14 cu. ft. struck the 
model HA has a carrying capacity up to 25% greater than all comparative 
machines and even more than some bigger, heavier machines. Better 
engineering including the exclusive 40° bucket tip-back action are the 
reasons the model HA handles more tons per load and more loads per hour. 


Easiest Operating 


The entire hydraulic control of the model HA bucket — tip-back, raise, 
dump, lower — is handled by a single conveniently located lever. It’s the 
simplest, easiest bucket control available. Smooth hydraulic brakes, full 
anti-friction steering mechanism and torque-converter drive makes the 
model HA easy to operate at high output rates the full shift. 


Greater productivity on sand handling work is only half the story of 
the Model HA “PAYLOADER”. Its versatility is also valuable to 
many owners, because quickly-attached floor sweeper, fork-lift, and 
pusher fork attachments, plus special buckets are available to do many 
other jobs. You get more value in any “PAYLOADER” model because 
more “PAYLOADER” units are in service than all other wheeled 
tractor shovels combined, and there’s a “PAYLOADER” Distributor 
ready to serve you right. 


PAYLOADE FX 


MANUFACTURED BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY—INTERNATIONAL HARVESTER COMPANY 

















has met the following requirements 
according to manufacturer; 120 hr 
in weatherometer at 140 F; exposure 
to rain, sleet, sand, and smoke; in- 
plant handling hazards; and hazards ° 
from shipping and outdoor storage. 
Onco Products Inc. 
Circle No. 20, Page 7-8 


Continuous production furnaces are 
being installed in Georgia plant for 
continuous production of aluminum 
rod of electrical conductor grade. Use 





of fuel and induction methods of 
melting will allow comparison of two 
systems. Continental Industrial Engi- 
neers, Inc. 

Circle No. 21, Page 7-8 


Zine brightener used in plating parts 
by barrel method is said to eliminate 
subsequent bright dipping. Gives an 


| underseal protecting parts from rust 





and corrosion and a foundation for 

chromate finishing and bonderizing. 

Plating current ranges from 60 to 90 

amperes per sq ft. Smoothex Inc. 
Circle No. 22, Page 7-8 


Filing machine removes metal 5-6 
times faster than hand filing without 
coolant or redressing. Designed for 
use on castings, metal and wood pat- 





terns. Filing discs and rings with 
many teeth arrangements made for 
various speeds and materials. Newage 
Industries, Inc. 

Circle No. 23, Page 7-8 


Truck bumpers, rubber-coated fab- 
ric, may be mounted anywhere on 
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body. Bumpers may be reversed to 
double life. Available in three sizes. 
Protects truck bodies, bed platforms, 
docks, loads, and plant equipment. 
Bumpers, Inc. 

Circle No. 24, Page 7-8 
Catalytic exhaust units for industrial 
trucks are said to reduce carbon 
monoxide concentration in enclosed 
areas so that after eight hours of op- 
eration CO emission had no percep- 
tible effect or personnel. Oxy-Cata- 
lyst, Ine. 

Circle No. 25, Page 7-8 
Rubber pouring basin former is said 
to aid in eliminating swirl of molten 
metal causing slag to float, and pre- 
vents slag from entering mold cavity. 
In use, the down sprue pin is wiped 
clean as the jolt table rises. This 





wiping action eliminates cutting and 
blowing out the sprue, keeping the 
pouring basin free of loose sand. De- 
vice eliminates manual cutting of the 
sprue and is self-releasing. Keson In- 
dustries. 

Circle No. 26, Page 7-8 
Blueprint vertical filing system uses 
friction type binders eliminating holes 
and staples. Includes storage space 
for holding related specification lit- 
erature. Plan Hold Corp. 

Circle No. 27, Page 7-8 
Vibration pad for holding machinery 
to floor without bolting. Molded from 
reinforced fiber glass and vinyl resin. 





Suction cups in parallel surfaces holds 
without adhesives. Resists oil, soap, 
detergents, water, bases and salts, 
Bullard Clark Co. 

Circle No. 28, Page 7-8 
Dust collector, for woodworking and 
metal grinding operations, is an air 





Kelsey-Hayes casts 
longer wearing 


brake drums with 
Hanna pig iron 


Kelsey-Hayes is a key supplier to the auto industry. 
One of its leading products is a brake drum with 
a centrifugally spun iron lining. Kelsey-Hayes also 
produces thousands of sand cast brake drums. Strict 
uniformity of each melt is of major importance to 
Kelsey-Hayes. 


To maintain their high standards, Kelsey-Hayes uses 
thousands of tons of Hanna Malleable Pig Iron an- 
nually. 


Kelsey-Hayes, like the many other Hanna 
customers, knows that for pig iron of high 
metallurgical quality and analysis, it can 
always depend on Hanna. 





t 


Centrifugally spinning a tough iron lining into an automotive 
brake drum at the Kelsey-Hayes Company's Detroit plant 
(Below). Brake drums ready for finishing. operations 
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Hanna makes all regular grades of pig iron, as well 
as HannaTite and Hanna Silvery, available in two 
sizes—the 38-pound pig and the 10-pound HannaTen 
ingot. Hanna qualities contribute to the production 
of denser, stronger castings with uniform machining 
qualities. These features are particularly beneficial in 
HannaTite—a specially made iron, possessing extra- 
fine grain structure with smaller, uniformly distributed 
graphite flakes. 


THE HANNA FURNACE CORPORATION 


Buffalo « Detroit « NewYork e« Philadelphia 
Merchant Pig Iron Division of 


NATIONAL STEEL Wig CORPORATION 
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recirculating type requiring no out- 
side exhaust outlet. Unit has air ca- 
pacity of 2405 cfm and dust storage 
capacity of 6 cu ft. Particles are 
separated by cyclone principle and 
precipitated into bin located at base. 
Bag is cleaned by shaking. Aget Mfg. 
Co. 

Circle No. 29, Page 7-8 


Micro valve for air, gas, oil and wa- 
ter services. Has 3-way, 2-position 
valve. Operating pressures range from 
0-100 psi. May be used in place of 
limit switches and control main hy- 
draulic or pneumatic operated valves 
Barworth, Inc. 

Circle No. 30, Page 7-8 


Magnetic particle inspection supplies, 
instruments, and systems. Included 
are four powders, two colors of paste 
and fluorescent paste and powder; 
bulb-type powder dispensers; col- 
ored inspection tapes, tags and dis- 
pensers; and gun-type powder blow- 
er. Electrical Div., American Box & 


Cabinet Co. 
Circle No. 31, Page 7-8 


Railroad car shaker derives action 
from eccentric rotation of unbalanced 
shaft at 1800 rpm. Said to be particu- 
larly effective in starting rapid mate- 
rial flow from hopper openings. Unit 
attaches to side of car with vibrator 
located at upper end. Eastern Con- 


structors, Inc. 
Circle No. 32, Page 7-8 


Fork lift truck features 4-way hy- 
draulical tilting and leveling. Unit 
mounted on crawler tractor is capable 
of lifting 15,000 lb. to 14 ft. Fork 
lift is interchangeable with front-end 
loader attachment. Tilting mecha- 
nisms effect smooth pickups of heavy 
and unwieldy loads regardless of 


slope. Eimco Corp. 
Circle No. 33, Page 7-8 


COz shielded welding process for 
mild steel eliminates flux. Use of bare 
fillerwire and gas simplifies opera- 
tions, eliminates problems related to 
slag inclusion, flux removal and re- 
covery. Deposition rates are greatly 
increased over other consumable elec- 
trode methods, it is reported. Gen- 


eral Electric Co. 
Circle No. 34, Page 7-8 


Shell core blowing unit, automatic, 
all-pneumatic, is five-station, rotary- 
index machine producing up to 300 
complete cycles per hour. Cores are 
cured, stripped, and delivered on 
each cycle. After blowing, core boxes 
are indexed to first of three heat- 
controlled curing stations within the 
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HOW TO 


shed new light 
on your old 
sand problems 


CALL ON YOUR ARCHER FIELD 
REPRESENTATIVE. PUT HIM TO WORK 
IN YOUR FOUNDRY. HE'S CLOSE BY 
READY TO HELP RELIEVE YOUR 
MOST PERPLEXING PROBLEMS 


INVOLVING SANDS AS THEY 

RELATE TO CASTING 

QUALITY AND 
ECONOMY. 





















D. J. Pendergast 
Boston, Mass. 


ie 


R. D. Dodge 
Detroit, Mich. 















R. V. Hunter 
New York City 

























| ARCHER 


QUALITY 





















Leonard Romano 
Buffalo, N. Y. 





J. L. Meckel 


Indianapolis, Ind. 





L. M. Lund 
Rock Island, Ill. 


W. B. Bishop 
Vice President 
Cleveland, Ohio 





















W. C. Kremer 
Chicago Manager 


ih 


J. A. Terpenning 
Lancaster, Pa. 








J. H. King 
Vice President 
Toronto, Ont. 


A. Dorfmueller, Jr. 
Eastern Sales Manager 
Cleveland, Ohio 


FOUNDRY PRODUCTS DIVISIO 





L. E. Rayel 
Cleveland, Ohio 


§. 


J. L. Hekler 
Lansing, Mich. 


£ 








C. J. Bourassa 
Toronto, Ont. 





(ta 


C. E. Coulter 
Western Sales Manager 
Cleveland, Ohio 


| 


T. H. Grey 
Dearborn, Mich, 


a 


R. V. Grogan 
Los Angeles, Calif. 


ih 


J. A. Keech 
Toronto, Ont 


a 


D. R. Chester 
Mgr. Technical Service 
Cleveland, Ohio 











H. F. Ramsey 
Columbus, Ohio 





E. L. Shaughnessy 
Milwaukee, Wisc. 





i? 


M. E. Hollingshead 
Toronto, Ont, 





COz BINDER 





Aarcher Baniels Midland company 


2191 WEST 110th ST., CLEVELAND 2, OHIO 








furnace. Automatic blowing unit, strip- 
ping station, and transfer table are 
fully adjustable for different height 
core boxes. Beardsley & Piper Div., 
Pettibone Mulliken Corn. 

Circle No. 35, Page 7-8 


Dust collectors, 2 types, use centrifu- 
gal force for air cleaning. One model 
designed for dust size above 44 mi- 
crons, the other under 44 microns. 
Two types may be used in combina- 
tion where bulk and fine dust both 
must be handled. Kirk & Blum Mfg. 
Co. 
Circle No. 36, Page 7-8 


CO. Arc Welding Shield 
Promotes Better Results 


Carbon dioxide, already important 
to foundries for the hardening of 
cores and molds, appears to be as- 
suming a second important function in 
the castings industry. This relatively 
cheap gas is now being used to sur- 
round the electric arc during weld- 
ing and salvage of steel castings. The 
principles of this process were de- 
scribed by John J. Chyle, A. O. Smith 
Corp., Milwaukee, at the 61st Cast- 
ings Congress held during May at 
Cincinnati. 

Several welding equipment manu- 
facturers are now producing automat- 
ic and semi-automatic equipment for 
this consumable-electrode, gas-shield- 
ed process. The success of the process 
is derived from the use of COz gas 
which protects the work from atmos- 
pheric contamination. Previously more 
expensive gasses such as argon or 
helium had been used for shielding. 
Utilizing COz2 has greatly reduced 
the cost of a protective atmosphere. 

The use of a special welding elec- 
trode or feeder wire and the shield- 
ing gas simplifies operations and elim- 
inates problems ordinarily associated 
with slag inclusion and flux removal 
and recovery. 

The process is said to have the 
following advantages over normal arc 
welding: higher and more stable arc, 
greater penetration, faster deposit, 
less spatter, and better visibility. 

Contributing to the speed of de- 
posit are the greater visibility and the 
light weight, less than 2 Ib, for the 
semi-automatic gun. 

Less training is said to be required 
to produce skilled operators. One 
manufacturer states that with semi- 
automatic equipment a novice in one 
day can be taught to do welding of 
quality equal to that of a man who 
has been instructed for one month 
in manual welding. 
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committees 
in action 


® Bids are to be received from uni- 
versities on study and research on 
a new project, “Production of Heavy 
Section Malleable Iron,” sponsored 
by the Malleable Division. The proj- 
ect will be started in January, 1958. 

At the May 6 Division meeting held 
in Cincinnati, a report was given on 
the recently completed projects on 
melting malleable iron. It was agreed 
that the 1958 Convention program 
for the division should include two 
technical sessons, two shop courses, 
and a round-table luncheon. 

Officers were elected for the Mal- 
leable Division at the Cincinnati 
meeting. They are: chairman, Eric 
Welander; vice-chairman, Fred Ja- 
cobs. 

Lyle Jenkins has replaced Fred 
Jacobs as chairman of the Controlled 
Annealing Committee. This commit- 
tee provided a shop course session 
for the 1957 Convention and are 
continuing their work on the Sympo- 
sium of Annealing. 

The Pearlitic Malleable Committee 
has presented their second report on 
the comparison of liquid- and _ air- 
quenched pearlitic malleable. Sub- 
committees are studying machinabil- 
ity, ductility, impact properties, and 
hardenability of pearlitic malleable 
iron. 


® Progress on the ReFRAcTORIES MAN- 
UAL was reviewed at the May meet- 
ing of the Refractories Manual Com- 
mittee meeting held in Cincinnati. 
Assignments were made for the book 
which will include sections on funda- 
mentals, manufacture, tests, applica- 
tions, and a glossary. Applications 
were discussed for melting furnaces, 
side-blown converters, crucibles, cu- 
polas, electric furnaces, open flame, 
and open hearths. 


® Officers for the Gray Iron Division 
were nominated at the May meeting 
held in Cincinnati. H. W. Lownie 
was nominated for chairman, R. A. 
Clark for vice-chairman, and J. E. 
Foster for secretary. 

The division’s Program and Papers 
Committee was enlarged to give 
broader representation. Mr. Lownie 
summarized the division’s program for 
the 1957 Convention and stated that 
several papers appeared to be avail- 
able for the 1958 Convention. 

Future plans to further simplify ris- 
er design data and calculations were 
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Coleman Transrack Ovens 


Coleman Dielectric Oven 


Coleman Rolling Drawer Ovens 


Only COLEMAN offers a complete line of foundry ovens with all these advantages 


RECIRCULATING HEATING OR DIELECTRIC SYSTEMS to 
meet your requirement best. 

DEPENDABLE BAKING AND DRYING. Coleman Ovens 
remove all uncertainties in core baking and mold drying. 
Rejects and make-overs are eliminated. 

INCREASED LABOR SAVING. Efficient and modern mechanical 
designs reduce handling and other indirect labor to a minimum. 
HEAVY DUTY CONSTRUCTION. Responsible for dependabl 
performance, economical operation, and mini int e 
cost under rugged service requirements. 

MAXIMUM FUEL ECONOMY. Coleman Heating Systems use 


the most economical fuet available to you — gas, oil, stoker-coal, 
electricity, etc. 








FLEXIBILITY AND ACCURATE CONTROL to bake oil or resin 
binders—whichever is most satisfactory for your requirements. 
BETTER WORKING CONDITIONS. Positive ventilation built 
into Coleman Ovens prevents leakage of fumes and gases— 
helps to make the core department a good place to work. 
ADVANCED OVEN “KNOW-HOW”. Coleman Engineers 
have pioneered and developed the most efficient oven designs 
to meet the highly specialized needs of modern foundry methods 
in all classes of work. 

WIDEST EXPERIENCE. Gained through 50 years of speciali- 
zation in foundry ovens and the building of more than 11,000 
successful Coleman Oven installations. 


Let us recommend the RIGHT type of core or mold oven 


for your requirements — we make them ALL! 
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better production 


costs less with 


COLEMAN OVENS 


Pasr, EFFICIENT production of uniformly good 
cores and molds is a major factor in increasing 
foundry profits. Actual performance records in all 
classes of foundries show that Coleman Ovens are a 
profit making investment because they are reducing 
overall core department costs by as much as 50%. 


Outdated ovens may be the most expensive equip- 
ment you own. They cannot compete against the 
modern design and exclusive advantages of Cole- 
man Ovens which are reflected in substantial produc- 
tion economies. Investigate the savings you would 
realize from Coleman Ovens. 


MORE THAN HALF A CENTURY of specialized foun- 
dry oven engineering experience is your assurance 
that the Coleman Oven recommended to you will 
do your work to your complete satisfaction. Our 
experienced oven Engineers will give you practical 
suggestions for your particular requirement. 


THE FOUNDRY 
EQUIPMENT 
COMPANY 


1825 Columbus Road @ Cleveland 13, Ohio 


World’s Only Complete Line 
of Foundry Ovens 
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Coleman Tower" Oven 
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outlined in the Research Committee 
report. It was suggested that consid- 
eration should be given to develop- 
ing a nomograph for the calculation 
of riser sizes. Future plans of the 
committee also include the possibility 
of developing a motion picture to 
demonstrate the mechanics of gating 
and risering for chapter and plant 
showings. 


® Three committees were formed, 
future training courses reviewed, and 
tuition fees established by the trus- 
tees of the American Foundrymen’s 
Society Training and Research Insti- 
tute, meeting May 7 in Cincinnati. 

B. C. Yearley, National Malleable 
& Steel Castings Co., is chairman of 
the building committee. Other mem- 
bers are Hyman Bornstein, retired; 
Frank W. Shipley, Caterpillar Tractor 
Co.; and Burton L. Bevis, Caterpillar 
Tractor Co. 

L. H. Durdin, Dixie Bronze Co., 
Inc., is chairman of the finance com- 
mittee. Other members are Hyman 
Bornstein; Harry W. Dietert, Harry 
W. Dietert Co.; and Wm. W. Ma- 
loney, AFS general manager. 

Hyman Bornstein is chairman of 
the research committee. Other mem- 
bers are R. F. Thomson, General 
Motors Corp.; and S. C. Massari, AFS 
technical director. 





European Furnace 
Available 


A 60-cycle, coreless induction melt- 
ing furnace, developed in Europe, 
is available in this country through 
a licensing agreement. The furnace 
features electro-magnetic stirring of 
the molten metal said to produce 
excellent results in the production of 





high quality cast iron, recovery of 
iron turnings, and recovery of alumi- 
num metal. 

The furnace uses a cylindrical in- 
duction coil surrounding a crucible- 
shaped refractory lined hearth. Ca- 
pacities range from one to ten tons, 
rated from 200 kw to 1500 kw. 
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CORNELL 


CUPOLA FLUX 


use Famous CORNELL 
Aluminum and Brass Flux 


@ Makes metal pure and clean. 


@ Permits use of more scrap without danger of 
dirt, poress places or spongy spots, due to dirty 
meta 


@ Thinner, yet stronger sections can be poured. 
@ Metal does not cling to the dross as readily. 


@ Crucible or furnace linings are kept clean and 
preserved. 


@ Cleanses molten bross (whether red or yellow) 
even when the dirtiest brass turnings are used. 


@ Saves considerable tin and other metals. Write for Bulletin 46-A 


@ Forms a perfect covering over the metal during 
melting, prevents oxidation and reduces obnoxious 
gases to a great extent. 


don’t accept 
substitutes 





Te CLEVELAND FLUX Gunfpany 


1026-40 MAIN AVENUE, N.W. « CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes—Since 1918 
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Bradley B. Evans . . sales manager 
of Empire Steel Castings, Inc., Read- 
ing, Pa., has been elected president 
of the National Castings Council. Mr. 
Evans retired last month as president 
of the Alloy Castings Institute. He 
has been in the castings industry for 
30 years and has been sales manager 
of Empire since 1940. 


Eugene Caldwell . . has been elect- 
ed president of Baker-Raulang Co., 
Cleveland. He was formerly vice- 
president and general manager of 
Hyster Co., Portland, Ore. 


Willard C, Suttles . . has been appoint- 
ed sales representative for Beardsley 
& Piper, Div. of Pettibone Mulliken 
Corp. Mr. Suttles will cover portions 
of Michigan, Ohio, and Kentucky. 
Prior to his new appointment he was 


with Hill & Griffith Co. 


A. A. Glueck . . former general man- 
ager of the eastern department of 
Federated Metals Div., American 
Smelting and Refining Co., has been 
named general manager of the mid- 
western department. L. D. Alpert, 
manager of the company’s Los An- 
geles plant has been named to fill 
Mr. Glueck’s former position. 


William S. Boonenberg former 
general supervisor of the laboratory 
at Saginaw Malleable Iron Plant, Cen- 
tral Foundry Division, General Motors 
Corp., has been named chief metal- 


Bradley B. Evans 





Willard C. Suttles 


lurgist for General Motors do Brasil. 
He will be responsible for all metal- 
lurgical functions of the new GM 
foundry at Sao Jose do Campos, 


Brazil. 


A. D. R. Fraser . . president of Rome 
Cable Corp., Rome, N.Y., has been 
elected to the board of Crouse-Hinds 
Co., Syracuse, N.Y. 


R. C. Stokes has been named 
general manager of Crown Non-Fer- 
rous Co., Chester, Pa. He was for- 
merly plant manager, Philadelphia 
Bronze and Brass Corp. 


Charles D. Preusch . . has been pro- 
moted from foundry metallurgist to 
chief metallurgist for the Spaulding 
Works, Crucible Steel Co. of Amer- 
ica, Harrison, N.]J. 


Edward E. Slowter . . former sec- 
retary and business manager of Bat- 
telle Memorial Institute, Columbus, 
Ohio, has been named vice-president 
of the research organization. 


Frank G. Hough Co., Libertyville, 
Ill., has announced the retirement of 
Frank G. Hough, company founder 
and board chairman. The company 
also has elected T. F. Fleod, vice- 
president, to the board. 


AFS Malleable Division has elected 
Eric Welander, John Deere Malleable 
Iron Works, East Moline, IIl., as chair- 





R. C. Stokes 











man and F, W. Jacobs, Texas Found- 
ries, Inc., Lufkin, Tex., a vice-chair- 
man. Mr. Jacobs has resigned as 
chairman of the division’s Controlled 
Annealing Committee and Lyle R. 
Jenkins, Wagner Malleable Iron Co., 

Decatur, Ill., has been appointed to only the SPEEDMU LLOR aerates as 


succeed him. 


Wheelabrator Corp., Mishawaka, Ind., 


: | @ In the Speedmullor, the sand is not compacted be 
has elected company founder Verne eaenen: deni tecl--uthaale endl cheat heed. Instead, 
E. Minich as honorary chairman of sand is fluffed and aerated as it is mulled high 

on the side of the rubber lined bowl 


Sand is mulled between rubber tired 
wheels and rubber lined bowl no 


rte laleMeleslis maa rialiile! perfect squeez 


ing and kneading mulling action 
Another Speedmullor exclusive 


Precise control of mulling pressure 
through scientifically applied centrifu- 
gal force —no dependence on hard 
to-adjust springs where as little as 
44-inch misadjustment will mean an 800 
pound pressure error 





Highest hourly capacity with far higher 
production per mullor dollar, yet 
Verne E. Minich smaller batches that can be handled 
by far less costly hoppers, conveyors 
the board and has elected Otto A. elevators, etc 

Pfaff as chairman. Mr. Pfaff will con- 
tinue to serve as president, a position 


he has held since 1941. 


Need cooling? Only the Speedmullor 
provides modern through-the-batch air 
cooling doesn’t merely blow air 
over the hot sand mass 


Fast discharge required? The Speedmullor’s 
centrifugal mulling and side discharge mean that 
discharge can be accomplished in one-third to one 
fifth the time required by old style mixers 





HOURLY CAPACITY — FULLY MULLED AND AERATED SAND 





Hourly capacity of typical core 
sands, facing sands, or hot 
system sands requiring cooling 


Hourly capacity of typical sys- 


Speedmullor Model ae ‘ 
tem sands not requiring cooling 








Otto A. Pfaff 
Model 80A 76 tons per hour 38 tons per hour 
Chester L. Mack . . has joined the Model 70A 58 tons per hour 29 tons per hour 
supervisory staff of Johnson Bronze 
Co., New Castle, Pa. Mr. Mack was Model 60A 38 tons per hour 19 tons per hour 
formerly associated with Chautauqua 29 + h 14% ¢ h 
Hardware Corp., Jamestown, N.Y. memes boam witieekcousd ae te ee 
Model 40A 19 tons per hour 9% tons per hour 
E. L. Miller . . has been named pres- 
ident and general manager of Cooper- Model 30A 13 tons per hour OF ane: garter 


Bessemer Corp., Mt. Vernon, Ohio. 
At the age of 38, Mr. Miller is the 
youngest president to head this 124- 
year old engine and compressor build- 
ing firm. Write now for Bulletin No. 1220 


Beardsley & Piper Div. Pettibone Mulliker 














Irving. B. Hexter, president of Indus- 
trial Publishing Corp., and Robert R. 2424N. Cicero Avenue 
Miller, president of Precision Metal- 
smiths, Inc., were honored at the 
spring meeting of the Investment 
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DO YOU KNOW ? 
The ONLY complete line of 


ADJUSTABLE 
and 
SELF ALIGNING 
Slip Jackets 


is manufactured by 
Products Engineering Co. 
Cape Girardeau, Mo. 


Pats. Pend. 


Type ! 
3/16” Steel 
“Eliminate 

Shifts” 





Type 
V4" Steel 
“Reduce 

Crushes” 








V4" Steel 
. “Fewer 
es Run-outs” 
Type IV 
10 Gauge Steel 
V4" Transite 
“Less 
Maintenance” 





Type V 
3/16” Steel 
V2" Transite 

“Lower 

Costs” 





e The only jacket which is adjustable 
to fit different size molds—just drill 
more holes for more sizes. 


© The jacket is self-aligning with con- 
trolled flexibility. 


e All sides are replaceable and can 
be interchanged with others. 

e Transite liners are easily replaced 
with stove bolts. 

© Metal catching lugs have been elim- 
inated so the jacket operates longer. 
Maintenance is easy as this is the 
only rong Fag whose sides will 
lie flat being straightened. 
For additional information write— 





Products Engineering Co. 
Cape Girardeau, Mo. 

Name 

Company 

Address 

City-Zone-State 
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§ Don't Blame Epoxy: One of the oft-repeated 
criticisms aimed at the use of epoxy resins in 
pattern making is that it causes dermatitis. It is 
true that some people are allergic to epoxy resins 
but in many cases the skin rash results from the 
use of harsh alcohol and acetone type solvents. 

These solvents are commonly used to remove 
the resin from the skin or from tools and other 
equipment in the shop. The solvents remove 
protective body oils from the hands leaving 
them very dry and susceptible to chapping and 
cracking. This condition has often been mis- 
takenly identified as an allergy to epoxy. 

These harmful drying solvents can now be 
avoided by using recently developed cream type 
resin solvents or removers which contain lanolin 
for protection of the skin. After removing all 
adhering epoxy from hands with the cream it 
is readily rinsed off with water leaving the 
hands clean and soft.. Use of such a cream 
should help determine if the employee's skin 
rash is coming from the solvent or the epoxy. If 
the latter, he will have to await the development 
of non-dermatitic epoxy which I am told is on 
its way. 


Is Coz Necessary? Maybe not. Some inter- 
esting research has recently indicated the rather 
remarkable fact that sodium silicate bonded 
cores can be hardened by gassing with dry air 
or dry nitrogen. The complete story on this 
rather startling discovery will be forthcoming 
in Mopern Castincs next month! 


§ Water-Cooled Cupolas: In this issue of 
MoperN Castincs you can learn how the John 
Deere Waterloo Tractor Works converted their 
conventional cupolas over to external water 
cooling. The advantages derived are almost 
enough to convince the most skeptical that the 
water-cooled cupola is destined to play an im- 
portant role in the advancing technology of 
melting iron. It has been said that the first wa- 
ter-cooled cupola came into being when a re- 
sourceful operator squirted water from a hose 
onto a hot spot that developed in the cupola 
shell at a point where the lining had burned 
too thin. 

Current modifications of this technique use a 


the editor’s field report 


by PZ 


continuously operating spray ring that distributes 
water uniformly around the periphery of the 
cupola shell near the top and gravity does the 
rest. Of course there are a few other complica- 
tions which are solved in “How We Converted 
to Water-Cooled Cupolas.” The extent of this 
development is apparent in the list appearing in 
this issue showing over 60 plants operating wa- 
ter-cooled cupolas. 


§ Casting Through the Ages: Several months 
ago Mopern Castincs made available to its 
readers a number of the original drawings made 
by the artist, Al Reetz, for Casting Through the 
Ages. We were pleased with the flood of re- 
quests and comments received. 

Joseph F. Best wrote from Philadelphia that 
each month he clips Casting Through the Ages 
and uses it to add interesting highlights to 
foundry courses he is teaching. 

From Hamilton, Ontario, Neil A. Forsyth 
wrote for the orginal Casting Through the Ages 
drawing which dealt with the production of 
“Carronades” in Scotland. It seems his father 
served his apprenticeship at the Carron Iron 
Foundries and had just returned from a visit 
to the old establishment. Fortunately, we had 
this one on hand and were able to send it along 
to him. 

Another ardent “fan” of this feature cuts them 
out each month for mounting in an interesting 
scrap book kept for his sons. 

Perhaps you have found some other use for 
these historical items. If so let us know about 
it. Anyone still wishing to participate in our 
April offer to send you an original drawing, just 
mail a request to the Editor. We still have a few 
left. 


Modern Castings Index: A complete index 
of subjects and authors appearing in the 1956 
issues of Modern Castings has been prepared. 
You will find this handy reference invaluable 
when trying to remember where you read the 
answer to some current problem or what articles 
you should read for background information on 
some particular phase of foundry operations. The 
index is available at no charge. So write 
Mopern Castincs for your free copy today. 








Continued from page 18 
Casting Institute for their individual 
contributions to the organization. 


W. A. Dean . . has been named as- 
sistant development metallurgist for 
Aluminum Co. of America. Dr. Dean 
was formerly chief metallurgist for 
Alcoa’s Cleveland works. 


Herbert J. Niemann . . has been ap- 
pointed Chicago area sales engineer 





Herbert J. Nieman 


for Pangborn Corp., Hagerstown, Md. 
He was formerly vice-president of 
Hydro-Blast Corp. 


E. M. Van Winkle . . has been ap- 
pointed general manager of Magnus 
Metal Div. of National Lead Co. He 
continues as president of Magnus 
Metal Corp. 


Albert H. Foster . . has been named 
vice-president and director of the 
New York office of Lester B. Knight 
& Associates, Inc. Mr. Foster recently 





Albert H. Foster 


resigned as president of Mead Carney 
& Co., Inc., and vice-president and 
director of First Research Corp. to 
accept his new post. 


W. L. Wallace . . has been appointed 
assistant to the executive vice-presi- 
dent of Alloy Precision Castings Co., 
Cleveland. Mr. Wallace was formerly 
styling administration manager for 
Ford Motor Co. 





6 ways 


Smooth castings that require a minimum of finishing 
are a major advantage of shell molding. Don’t lose 
it through surface roughness that may cause other- 
wise sound castings to be rejected. Here are six 
ways to assure good surfaces on shell-molded 
castings: 

1. Pour at the correct temperature. Usually, the 
lowest permissible pouring temperature results in 
the smoothest surface. 


2. Check for poorly filled shells. Low density shells 


often cause roughness. 

3. Avoid nozzle ingates. Increase ingate areas or 
choke the runner system. 

4, Avoid metal inclusions. Keep runners full at all 
times, especially with drossing and high tempera- 
ture alloys. 


5. Position horizontally. This reduces metallo- 
static head, thus decreases tendency of metal to 
penetrate shell. 


6. Check sintering point and grain size dis- 
tribution of sand. 


One thing more. Use a top-quality resin. G-E 
resins are preferred by many foundries for their 
good flow properties, fast cure, fine particle size and 
excellent release properties. Try them. And write 
today for a helpful brochure, “59 Answers to Your 
Shell Molding Problems”. GENERAL ELECTRIC 
COMPANY, Section MC-4, Chemical Materials 
Department, Pittsfield, Mass. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Herbert J. Niemann . . has been ap- 
pointed Chicago area sales engineer 





Herbert J. Nieman 


for Pangborn Corp., Hagerstown, Md. 
He was formerly vice-president of 
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assistant to the executive vice-presi- 
dent of Alloy Precision Castings Co., 
Cleveland. Mr. Wallace was formerly 
styling administration manager for 
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6 ways 


Smooth castings that require a minimum of finishing 
are a major advantage of shell molding. Don’t lose 
it through surface roughness that may cause other- 
wise sound castings to be rejected. Here are six 
ways to assure good surfaces on shell-molded 
castings: 

1. Pour at the correct temperature. Usually, the 
lowest permissible pouring temperature results in 
the smoothest surface. 


2. Check for poorly filled shells. Low density shells 
often cause roughness. 

3. Avoid nozzle ingates. Increase ingate areas or 
choke the runner system. 

4. Avoid metal inclusions. Keep runners full at all 
times, especially with drossing and high tempera- 
ture alloys. 


5. Position horizontally. This reduces metallo- 
static head, thus decreases tendency of metal to 
penetrate shell. 


6. Check sintering point and grain size dis- 
tribution of sand. 


One thing more. Use a top-quality resin. G-E 
resins are preferred by many foundries for their 
good flow properties, fast cure, fine particle size and 
excellent release properties. Try them. And write 
today for a helpful brochure, “59 Answers to Your 
Shell Molding Problems”. GENERAL ELECTRIC 
COMPANY, Section MC-4, Chemical Materials 
Department, Pittsfield, Mass. 


Progress /s Our Most Important Prodvet 
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5 Miuutes...YOu'Re IN BUSINESS 
la) WITH AN ERIE CLAMSHELL 
HOOK-ON BUCKET 


Ad 


















WHEREVER HOOK-ON 


BUCKETS ARE NEEDED... 
Foundries, steel mills, industrial 
plants, railroads, ships, derricks 
... you'll get an outstanding job 

with an Erie Hook-On 
Clamshell Bucket. 








. %y 
> oe Neath 


QUICK MAKE-READY 


On and off in 5 minutes. Just slip the yoke over the 
hook. That’s all it takes and you’re in business. 


VERSATILE 
Use on any crane, monorail hoist, locomotive crane, 
derrick or ship’s tackle. Can be fitted with teeth. 


FAST 

Erie’s dog and latch engaging system is instant and 
positive. Makes bucket as fast as your crane. Operator 
can handle and trip bucket from his cab. 


PLENTY OF POWER 
Power to spare for stockpiling and rehandling coal, 
ashes, mill scale, cereal grains, gravel and such. 
DUMPS CLEAN 
Perfect scoop alignment prevents sift-out. Scoops are 
smooth inside. They dump clean every time. 


WIDE CHOICE 
20 open head models 3/8 - to 4 yd. 
10 closed head models 1/3 yd. to 2 yd. 


Send for descriptive booklet. 


ERIE STRAYER CO. 


Geist Road M77 Erie, Pennsylvania 
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® including free films 


Vibrator catalog, 10 pp, lists electric 
models adjustable for heavy and 
light duty material for moving and 
emptying bins and eliminating plug- 
ging or stoppage. Portable or fixed 
types include eccentric-weighted and 
pulsating electro-magnetic. Cleveland 
Vibrator Co. 

For Manufacturer's Informat‘on 

Circle No. 61, Page 7-8 

How to braze stainless steel is de- 
scribed in 8-p technical reprint. Cov- 
ers filler materials, cleanliness, clear- 
ances, wetting, fixtures, distortion, 
heating, cooling and atmosphere pro- 
tection. General Electric Co. 

For Manufacturer's Information 


» Circle No. 62, Page 7-8 
Plant engineering, modernization, 
mechanization, and materials handling 
are discussed in bulletin describing 
services. Lester B. Knight & Associ- 
ates, Inc. 

For Manufacturer's Information 

Circle No. 63, Page 7-8 

Flask pins and bushings, both round 
and hexagon are described in data 
sheet. Pins are hardened, ground, and 
hard-chrome plated. The Adams Co. 


For Manufacturer's Information 
Circle No. 64, Page 7-8 
Aluminum alloy brochure, in new 
handy file folder style, gives chemical 
composition, typical properties, gov- 
ernment specifications, and applica- 
tions for alloy 417. Apex Smelting Co. 
For Manufacturer's Information 
Circle No. 65, Page 7-8 
Airless blast equipment bulletin, 8 pp, 
gives case histories on automatic de- 
burring, cleaning, and finishing oper- 
ations using various machines and 
abrasives. Wheelabrator Corp. 
For Manufacturer's Information 


Circle No. 66, Page 7-8 
Pressure regulators for industrial com- 
pressed gases are described in 40-p 
catalog. Included are diagrams and 
operating details of various types of 
cylinder, manifold, and pipeline reg- 
ulators, both single- and two-stage; 
also specialized equipment such as 
laboratory and metering regulators 
and gas proportioners. Flow and pres- 
sure charts in graph form give per- 


the asking 


formance data Air Reduction Co. 


For Manufacturer's Information 
Circle No. 67, Page 7-8 


Fume control of electric furnaces 
solved by using cloth-tube type col- 
lectors. Problems of small particle 
size fume, hot and corrosive nature 
of electric furnace gases are covered 
in 8-p booklet. Wheelabrator Corp. 


For Manufacturer's Informat'on 
Circle No. 68, Page 7-8 


Abrasive chips and media for barrel 
finishing of ferrous and non-ferrous 





castings are described in 4 pp bro- 
chure. Lists recommendations for 


various production jobs. Macklin Co. 


For Manufacturer's Informat ‘on 
Circle No. 69, Page 7-8 


Belt conveyor catalog, 8 pp, de- 
scribes line of belt conveyor idlers 
including troughing, flat, self-aligning, 
rubber disk, and return designs in 
4,- 5,- and 6-in. diameter rolls with 
“sealed for life” bearings. C. O. Bart- 


lett & Snow Co. 


For Manufacturer's Informat'on 
Circle No. 70, Page 7-8 


Melting furnace catalog, 36 pp, dis- 
plays ferrous and non-ferrous melting 
models including stationary, tilting, 
holding, reverbatory, barrel, and spe- 
cial types. Units are fired by gas, 





ta A i) ai 





oil, or electricity. Also has sections 
on core ovens, oil burners, and cen- 
trifugal blowers. Stroman Furnace & 
Engineering Co. 


For Manufacturer's Information 
Circle No. 71, Page 7-8 


Welding alloy wall chart gives recom- 
mendations for welding cast iron, alu- 
minum, steel, and other metals. Also 
contains bonding temperatures, ten- 
sile strengths, and hardness. Drawings 
indicate proper joint designs. Eutec- 
tic Welding Alloys Corp. 


For Manufacturer's Information 
Circle No. 72, Page 7-8 


Shell molding applications and case 
histories are featured in news bulle- 
tin showing how process replaced 
competitive methods. Durez Plastics 
Div., Hooker Electrochemical Co. 


For Manufacturer's Informat'on 
Circle No. 73, Page 7-8 


Gas-shielded welding process using 
CO» and _ consumable-electrodes _ is 
discussed in 4-p bulletin. Gives appli- 
cations, specifications, and illustrations 
of automatic welding equipment for 
ferrous and non-ferrous alloys. Gen- 
eral Electric Co. 


For Manufacturer's Informat on 
Circle No. 74, Page 7-8 


Job evaluation, its determination and 
administration are explained in 14-p 
booklet which discusses the role of 
union participation, job analysis, and 
the rating process. Business Research 
Corp. 


For Manufacturer‘s Information 
Circle No. 75, Page 7-8 


Magnesium casting alloys bulletin, 40 
pp, details four alloy groups now 
being cast including new Mg-Th-Zr 
alloys. Eighteen tables and 15 charts 
give physical and mechanical prop- 
erties and elevated temperature char- 


acteristics. Dow Chemical Co. 


For Manufacturer's Information 
Circle No. 76, Page 7-8 


Noise control brochure _ illustrates 
with charts and photographs the ap- 
plications of pneumatic mufflers to 
control exhaust noises on air-operated 
equipment. Charts give data on fre- 
quency and attenuation levels. Al- 
lied Witan Co. 


For Manufacturer's Information 
Circle No. 77, Page 7-8 


Chromium-silicon-manganese alloy for 
improving gray cast iron is explained 
in 6-p bulletin. Gives composition, 
purpose, application, and benefits de- 
rived from its use. Charts illustrates 
the final properties. Vanadium Corp. 
of America. 


For Manufacturer's Informat'on 
Circle No. 78, Page 7-8 


Technical service bulletin discusses 
correcting porous liner castings in alu- 
minum-magnesium alloy; how design 
is affected by foundry practice; 








What’s causing the swing 
to that new UNITRODE nipple? 





Its partial pitch impregnation 

strengthens the electrode joint, improves 
operating efficiency. We're getting 
performance data from Great Lakes Carbon! 


ELECTRODE 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. - OFFICES IN PRINCIPAL CITIES 


® 
DIVISION 
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APPLICATION REPORT 


COLD SETTING BINDER 





Core making time was reduced 16 to 20 hours on this core with Kold- 
Set bonded sand. The mold pit shown contains 35 individual cores. 
Four — cores, 10 tons each, make up the cope. Casting weight 
160,000 . 


Problem: 


A large order was taken for platen castings with a definite de- 
livery schedule to meet. Previous experiences in making this 
casting would prohibit maintaining this particular delivery 
promise. Excessive time in core making, core setting and 
shakeout were the problems that had to be overcome. 


Solution: 


KOLD-SET was used exclusively in the making of this cast- 
ing. KOLD-SET slab cores were used in the bottom of the 
pit and four (4) KOLD-SET cover cores were used as cope 
to replace the conventional dry sand cope. 


Advantages: 





Core making time was reduced 16 to 20 hours; oven drying re- 
duced 30%; Core setting, because of the accurate core di- 
mensions, was reduced in excess of 50% (KOLD-SET cores 
fit almost perfectly). At shakeout all cores fall free of the 
casting. Rough cleaning was eliminated; finish cleaning time 
was reduced to a minimum. 


246-B WASHINGTON ROAD 











KOLD-SET 


COLD SETTING BINDER 
ADVANTAGES 


Laboratory 
Control 


Only finest ingredients, in full measure are 
used to make Kold-Set Binder and Activator. 
Completely uniform manufacture, governed by 
scientifically controlled laboratory procedure 
makes Kold-Set consistent in quality ... the 
unrivaled best cold-setting binder. 





Engineering 
“Know-how” 


G. E. Smith engineers have the broad back- 
ground of foundry experience necessary to 
apply Kold-Set to core and mold making prob- 
lems intelligently. They are backed up with a 
thoroughly qualified, service-minded engineer- 
ing and research organization. 





On the job 
Assistance 


G. E. Smith service includes “in-plant” assist- 
ance in setting up the best method for making 
cores and molds with the equipment available. 
Engineers are qualified and equipped to rec- 
ommend methods to achieve optimum results 
with Kold-Set at a minimum of expense. 


Proved 
Performance 





The Kold-Set process not only greatly speeds 
core and mold making. It has been proved in 
plant after plant to produce uniform, more 
accurate cores and molds with excellent sur- 
face and dimensional stability. It produces 
better castings at lower overall cost. 


FOR FULL TECHNICAL DATA... 
Write for Technical Bulletins 2 and 3 for the com- 
plete story on the Kold-Set process and how it can 
drastically reduce mold, core and shakeout costs. 


G. E. SMITH, INC. 


PITTSBURGH 16, PA. 


ORIGINAL AND EXCLUSIVE MANUFACTURERS OF THE KOLD-SET PROCESS IN THE UNITED STATES. 
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standard specifications of copper-tin 
alloys, bronzes and red brasses; pres- 
sure and exothermic feeding of iron 
castings. Foundry Services, Inc. 
For Manufacturer's Information 
Circle No. 79, Page 7-8 


Conveyor belt repairing service bul- 
letin outlines facilities and proce- 
dures for extending life of belts by 
repairing on location and rebuilding 


in shop. Conveyor Belt Service, Inc. 
For Manufacturer's Informat‘on 
Circle No. 80, Page 7-8 


Induction melting and holding fur- 
nace (60 cycle) for continuous supply 
of molten aluminum is described in 
6-p illustrated reprint. Ajax Engineer- 
ing Corp. 


For Manufacturer's Information 
Circle No. 81, Page 7-8 


Research microscope booklet, 20 pp, 
gives detailed information on 14 mod- 
els and accessories. Bausch & Lomb 
Optical Co. 


For Manufacturer's Information 
Circle No. 82, Page 7-8 


Sand rammers, pneumatic, 3 sizes, 
are discussed in 4-p catalog which 
includes photos and _ specifications. 
Ingersoll-Rand. 


For Manufacturer's Information 
Circle No. 83, Page 7-8 


Core binder, self-curing, serves as 
sole binder with dry sand. Four- 
page technical bulletin gives specifi- 
cations, applications, advantages, and 
precautions. Reichhold Chemicals, Inc. 


For Manufacturer's Information 
Circle No. 84, Page 7-8 


Mulling machine bulletin, 36 pp, 
describes line which incorporates cen- 
trifugal force applied through hori- 
zontally mounted, rubber-tired mul- 
ling wheels. Contains dimensioned 
engineering drawings of numerous 
installations. Beardsley & Piper Div., 
Pettibone Mulliken Corp. 


For Manufacturer's Information 
Circle No. 85, Page 7-8 


Die casting machine brochure gives 
specifications on unit producing cast- 
ings weighing up to 2% lb. Line in- 
cludes 14 models. Cast-Master, Inc. 


For Manufacturer's Information 
Circle No. 86, Page 7-8 


Plastic steel combination for use in 
repairing castings and making molds 
is explained in 4-p bulletin including 
directions for use. Said to possess 
high strength at temperatures as high 
as 400 F. Chemical Development 
Corp 


For Manufacturer's Information 
Circle No. 87, Page 7-8 


Radial grinder bulletin, 8 pp, in- 
cludes pictures, specifications and op- 
erating data on self-contained and 
suspended models for grinding and 
snagging steel and iron castings. 
Wheel diameters range from 8 to 24 





in., surface speeds from 1572 to 2625 
rpm for high speed wheels. Mum- 


mert-Dixon Co. 


For Manufacturer's Information 
Circle No. 88, Page 7-8 


Instrumentation bulletin provides in- 
formation on operation and uses for 
pH meter, reflectance unit, gas chro- 
matography, spectrophotometer, and 
other devices in 12-p _ illustrated 
equipment listing. Scientific Instru- 
ments Div., Beckman Instruments, 


Inc. 


For Manufacturer’s Information 
Circle No. 89, Page 7-8 


Refractory surface seal data sheet 
lists applications and details on com- 
position and storage. Brushed on fire- 
brick like paint it lengthens life of 
brickwork. J. H. France Refractories 
Co. 


For Manufacturer's Information 
Circle No. 90, Page 7-8 


Zircon core material and mold coat- 
ing having melting point over 4000 
F is outlined in technical bulletin. 
Coating’s white color aids in checking 
of thickness. Frederic B. Stevens. 
For Manufacturer's Information 
Circle No. 91, Page 7-8 


free films 


Ductile Cast Iron, 16 mm motion 
picture, sound, color, 16 min running 


time. International Nickel Co. 
Circle No. 92, Page 7-8 


COz Process in the Foundry, 16 mm 
motion picture, black and white, 
sound, 20 min running time. Delhi 


Foundry Sand Co. 
Circle No. 93, Page 7-8 


Casting Design as Influenced by 
Foundry Practice, 35 mm _ filmstrip, 
52 frames, 12-in. 33-1/3 rpm _ long- 
playing record, 30 min running time. 
Meehanite Metal Corp. 

Circle No. 94, Page 7-8 


A Career in Metal, 35 mm filmstrip, 
color, 55 frames, 30 min running 
time. Suitable for showing to high 
schools, service clubs, and vocational 
counselors. Narration with musical 
background on one 33-1/3 rpm re- 
cording. Produced under sponsorship 
of AFS Northwestern Pennsylvania 
Chapter. American Foundrymen’s So- 
ciety. 
Circle No. 95, Page 7-8 


How to Select the Right Grinding 
Wheel, 16 mm motion picture, sound, 
color, 30 min running time. Explains 
wheel markings and how to deter- 
mine wheel for specific application. 


Norton Co. 
Circle No. 96, Page 7-8 





First time from any one source... 


a complete 





line of 


oscillating 
conveyors 


FLEXMOUNT 
COILMOUNT 
TORQMOUNT 







DENSITY 


CAPACITY 


3 LINK-BELT designs cover all 
capacity /density requirements 
for low-cost conveying of all 
types of materials. 


Hers an example of how Link-Belt can 

match your sand and castings handling 
requirements with the right-capacity oscillat- 
ing conveyor from industry’s only complete 
line. All three installations at right were 
chosen to satisfy specific capacity demands. 
Each of these conveyors is all-metal, with 
a minimum of moving parts. 

Link-Belt Positive Action controls the 
load at all times . . . assures continuous, 
uniform flow regardless of surges. It’s sup- 
plemented by natural frequency which mini- 
mizes power requirements. For the best in 
light, medium or heavy-duty conveying, call 
your nearby Link-Belt office or authorized 
stock-carrying distributor. Or for facts on 
the complete line, write for Book 2444 
featuring Flexmount and Torqmount, and 
Book 2644 covering Coilmount. 


LINK(®+BELT 


OSCILLATING CONVEYORS 


LINK-BELT COMPANY: Executive Offices, Prudential 
Plaza, Chicago 1. To Serve Industry There Are Link- 
Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 
13); Australia, Marrickville (Sydney), N.S.W.; South 
Africa, Springs. menqpenentive Throughout the 
orld. 









Circle No. 138, Page 7-8 


Flexmount 
receives excess core sand 
from hoppers under core 
machines. Trough widths 
from 8 to 24 in., capac- 
ities to 24 tph. Available 
from stock. 








collects shakeout sand 
from shakeout — avail- 
able in 10 or 20 in. 
trough widths, 6 in deep 
— capacities to 80 tph. 
Conveyors are stocked. 


ToRQmMouNT 


is used as a picking and 
sorting table. Also used 
to convey hot sand and 
castings. Conveyor 
trough widths to 48 in. 
and capacities to 300 tph. 
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Can MECHANIZATION Solve the 





Coming MANPOWER SHORTAGE? 


J. S. McCautey / 
U.S. Dept. of Labor, 
Washington, D. C. 


Only if more engineers and technicians 
can be attracted to the foundry industry 


Marked changes are taking Increased demand for coremak- 





place in the pattern of skills 
needed to successfully operate job- 
bing foundries in this country. As 
indicated in data collected by the 
U. S. Department of Labor, cast- 
ings producers will hire six per cent 
more employees during the period 
1957-1960. However, most of this 
increase will come from additional 
employment of engineers and tech- 
nicians, 

The chart on the cover of this 
issue graphically demonstrates this 
trend. The number of engineers in 
jobbing foundries is expected to 
increase by over 30 per cent. De- 
mand for technicians in the indus- 
try is a close second with a growth 
of almost 20 per cent expected by 
1960. Only a slight increase in the 
number of foremen required in this 
same period my reflect a shift of 
functions from foremen to engi- 
neers. 

This trend has been taking shape 
during the period 1950-1957, as in- 
dicated by Fig. 1 on this page. 
The demand for engineers and 
technicians far exceeded that of 
any other occupational group in the 
industry. In comparison with these 
past years, future needs are mov- 
ing at a rapidly accelerating pace. 
The need for the Foundry Educa- 
tional Foundation and the AFS 
Training Institute becomes remark- 
ably apparent if the supply of 
trained men is expected to equal 
these future needs. 

The impact of new foundry proc- 
esses and mechanization becomes 
apparent in Fig. 2. Demand for 
maintenance mechanics will be- 
come abnormal in the near future 
because more and more foundries 
are solving their production prob- 
lems with mechanization. Convey- 
or systems, fork lift trucks, and 
molding machines increase worker 
productivity but these devices re- 
quire skilled attention by mechan- 
ics and electricians. 


24: 


modern castings 


ers reflect the value of the new 
coremaking techniques such as 
core blowing, core shooting, shell 
cores, COz cores, dielectric cores, 
and cold-set cores. Better cores 
lead to elimination of expensive 
machining and cleaning operations, 
making castings more competitive 
with other fabrication processes. 

The trend toward the increased 
use of machinery in jobbing found- 
ries is graphically displayed in one 
of the bar charts on the cover. 
The left-hand segment of these 
bars indicate the per cent of found- 
ries reporting definite plans for in- 
stalling additional machinery or 
equipment by 1960. The center bar 
segment shows the per cent “un- 
decided.” Right-hand portion rep- 
resents those with no plans to in- 
stall additional machinery. About 
55 per cent of the foundries report- 
ing in this survey have definite 
plans for installing additional ma- 
chinery or equipment by 1960. 
Gray iron and steel foundries lead 
in this trend. Less than one half 
of the workers included in the 
study were engaged in operating 
machinery. 

The Department of Labor sur- 
vey showed that foundry workers 
were, on the average, older than 
workers throughout all non-agricul- 
tural industry. This significant sit- 
uation is summarized in Fig. 3. 
Over 26 per cent of the pattern- 
makers are over 55 years of age. 
Of these, 17 per cent are over 60. 
The heavy concentration of older 
workers in the foundry industry in- 
dicates the need for an extensive 
training program to provide re- 
placements for losses due to retire- 
ment and death. 

The training period required for 
various occupations in the foundry 
industry are portrayed in Fig. 4. 
A serious problem confronts the 
industry when it is realized that 
over 48 months are needed to train 


the new patternmakers soon to be 
required in this “over-age” group. 
Similarly, with the need for hand 
coremakers exceeding any other 
occupation classification in jobbing 
foundries, training periods range 
from two to four years. In Janu- 
ary, 1957, foundries included in 
this study had only 480 workers 
engaged in training programs. Im- 
mediate action in expanded train- 
ing programs is certainly indicated. 

For a closer look at the distribu- 
tion of employment, by occupation 
and type of foundry in January 
1957, Table 1 has been prepared. 
In studying this table certain ob- 
servations are worth noting. Steel 
foundries employ a markedly high- 
er percentage of mantenance me- 
chanics, chippers, and welders than 
the other foundry groups. This re- 
flects the high degree of mechani- 
zation reached by the steel found- 


ries and the inability of retractory 
molding materials to resist the high 
pouring temperatures of steel. 

Gray iron foundries use more 
firs tclass molders and core makers 
while malleable foundries are far 
ahead of the others in the employ- 
ment of machine molders. Mass 
production of malleable iron parts 
probably accounts for this latter 
situation. 

This survey of skill requirements 
and training needs in semi-produc- 
tion, specialty, and job foundries 
was conducted in January 1957 by 
the U. S. Department of Labor, in 
cooperation with a committee rep- 
resenting the various branches of 
the foundry industry. The commit- 
tee assisted in the preparation of 
the report. 

Foundry associations reviewed 
the questionnaire and selected a 
representative group of foundries 
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FROM 1950 TO 1957 SIGNIFICANT EMPLOYMENT CHANGES OCCURRED 














Fig. 1 . . Mechanization has increased need for engineers, technicians. 





TABLE 1. DISTRIBUTION OF EMPLOYMENT, BY OCCUPATION AND TYPE OF FOUNDRY, 
JANUARY 1957 








Occupation or Gray Malleable 
occupation group Total iron iron Steel Nonferrous 
Number 
Total 16,829 7,767 3,281 3,182 2,599 
Percent 
Total 100.0 100.0 100.0 100.0 100.0 
Selected service occupations: 
Electrician, maintenance ............ 6 4 8 1.0 & 
Mechanic, maintenance ............. 2.3 2.1 19 3.8 1.5 
RSS a eer 5 7 46 a J 
Pattern storage man ............... 8 8 4 1.1 6 
FORTS 1.6 1.4 19 1.3 2.1 
Selected operating occupations: 
RES iret iia aed ae saree ee 5.4 5.2 2.6 9.4 45 
Coremaker, hand 
Ps .ihinia ie ae, hate oa0.0o 3.7 5.3 1.1 2.6 3.4 
SE Pies A a hing bp db eel dw 8s P 6 4 S 1.4 
Coremaker, machine ............... 2.1 2.3 2.3 1.0 2.7 
MARE re on eee 2.1 2.4 2 4.2 7 
ino aida Chaos ORE 4's Oa ea ome 5.6 48 6.4 5.3 7.0 
MED i.wae Vika 630bS4 0 Cd beso’ 2.6 2.9 2.7 17 2.7 
cna das 6 bub ee hre dee 6 2.0 1.8 1.4 1.3 4.0 
Molder, hand, bench 
SR Eo re Pia ved ome bere’ 1.5 1.5 9 2.8 
SNL 4c 5-5 cs Gas bce d0'g WOR ESD 2 3 * 1 4 
Molder, floor 
ea eat aa taba te bee & as 3.7 5.6 3 3.0 3.3 
SE MD Lk bd oe Be ¥eececele elalee 8 D4 a 2.1 3 
REY on a atx ba o's ook ¥ ety 9.0 8.4 15.3 48 7.3 
ee ECP ETL CLT eT Tee 2.3 3.3 1.0 19 19 
i  vdcaeeaeete ts 4.5 4.3 5.1 3.8 5.3 
Welder: 
eS er oe eee ee 1.2 9 - 3.9 a 
PC TT re eee P| a 3 6 a 
Other operating and service 
EEE er eee 27.0 25.0 37.0 25.5 21.9 
Trainees: 
IN diana ino Go eibdis Rube die ie es 4 6 1 7 5 
a las be F Ew 06 ee Ce eS « 1.8 3.4 7 2 6 
NE. Og 04 ote sind ate Perea bt = P| 4 a 2 
NS ee. a tee kaa wher ane? 4 a 1 “a 1 
Technicians: 
es NED. 5 0 ag ara 0,0 558 Re Ka 2 2 a 4 2 
Metallurgist assistant .............- 3 3 4 2 2 
ere ree of 1 3 2 . 
SE tase VESTS be 0-060. os Chan bods 4 2 8 7 8 
Foreman (non-working) ........-++0+5 45 45 5.1 5.1 3.5 
Engineer, metallurgist, and other 
professional technical personnel ........ 8 8 8 9 8 
Administrative and other management 
personnel, including office workers ..... 10.4 8.0 8.6 12.0 18.1 





*Less than 0.05 percent 


from each branch of the industry. 
Field representatives of the Bureau 
of Apprenticeship and Training 
and State Apprenticeship Agencies 
visited each of these foundries to 
obtain the required information. 
This study is based upon statistical 
data provided by officials of 101 
foundries. 

The foundries included in the 
study represent about 5 per cent 
of the total employment in the na- 
tion’s independent foundries. In 
terms of tons of castings produced, 
the surveyed plants represent a 
somewhat smaller proportion of the 


foundry industry. 

Members of the Foundry Advis- 
ory Committee were: Chairman 
Fred G. Sefing, International Nickel 
Co., New York, C. R. Culling, 
Carondelet Foundry Co., St. Louis, 
Roy A. Gezelius, General Steel 
Castings Corp., Eddystone, Pa., 
Harry D. Horton, Ingersoll-Rand 
Co., Phillipsburg, N. J., Peter E. 
Rentschler, Hamilton Foundry & 
Machine Co., Hamilton, Ohio, A. 
B. Sinnett, American Foundrymen’s 
Society, Des Plaines, Ill., and F. G. 
Steinebach, Penton Publishing Co., 
Cleveland. 


Fig. 2 


Fig. 3 


IFig. 4 











Mechanic, maintenance 
Patternmaker 
Electrician, maintenance 
Coremaker, hand, Ist c 
Molder, hand, bench, Is 
Molder, floor, Ist class 
Molder, machine 
Chipper and Grinder 
Coremaker, machine 
Melter 

Sand preparer 


Ladieman 


; @ AVERAGE 


ass 


t class 


BY 1960 SOME OCCUPATIONS ARE EXPECTED TO INCREASE 
CONSIDERABLY MORE THAN OTHERS 
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AGE DISTRIBUTION OF WORKERS VARIES SIGNIFICANTLY 






















TRAINING PERIOD REQUIRED FOR SOME OCCUPATIONS 
VARIES AMONG JOB FOUNDRIES 
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Technology in the metal cast- 

ings industry is advancing rap- 
idly and in many separate areas 
—this was the report from the 
6lst Castings Congress of the 
American Foundrymen’s Society. 

On these pages Mopern Cast- 
INGS completes its report summar- 
izing each of the papers presented 
at the 50 technical sessions of the 
congress. Other papers were re- 
ported on in the June issue. 


Sand 

New Techniques for Finding 
“Come and Go” Causes that Affect 
Quality, E. C. Zuppann, Oliver 
Corp., South Bend, Ind. Because 
of the many variables involved in 
foundry production that can con- 
tribute to scrap castings, the speak- 
er suggested daily tabulation of 
scrap according to cause. 

Some of the factors tabulated 
were: minutes of black colored 
slag, tests with carbon equivalent 
over 4.2, times pouring tempera- 
ture was low, number of off-color 
cores, and times that sand had low 
permeability. Collecting such data 
for 14 to 20 days will indicate the 
true source of many foundry prob- 
lems contributing to scrap. 

Discussion following the paper 
indicated that the use of this tech- 
nique must be tempered with a 
considerable knowledge of foundry 
practice. Incorrect application of 
the method could invalidate the 
mathematics on which it is based, 
the questioner stated. 


How to Determine Moisture Re- 
quirements of Molding Sands, R. 
W. Heine, University of Wisconsin, 


Chairman of gray iron shop course, D. E. 
Matthieu, left, congratulates speaker D. E. 
Krause. W. W. Holden is at right. 








CASTINGS CONGRESS NEWS STORY—PART 2 


TECHNICAL PROGRAM 
REVEALS ADVANCING TECHNOLOGY 


Research leads way for foundries 


to improve quality and production of casting industry 


Madison, Wis., E. H. King, and J. S. 
Schumacher, The Hill & Griffith 
Co., Cincinnati. Realizing that wa- 
ter is an important sand additive 
meriting careful control, the auth- 
ors made a thorough study of the 
water requirements of the various 
molding sand ingredients. 

Water requirements were deter- 
mined for the various clays, sand 


grain sizes, and special additives . 


such as sea coal and cereal. The 
experiments developed relations 
between water and the other mix 
ingredients so as to obtain peak 
strength. With the moisture re- 
quirements of the ingredients sat- 
isfied by the techniques and data 
presented in the talk, it is possible 
to compare widely different sand 
mixtures, 


Steel and Scabbing. Report of AFS 
Physical Properties of Steel Found- 
ry Sands at Elevated Tempera- 
tures Committee (8-L). Presented 
by E. E. Hucke, University of 
Michigan, Ann Arbor. Mr. Hucke 


reported on the progress of the 
AFS investigation of molding sands 
for steel castings. This study is now 
being continued in a production 
foundry. In the report Mr. Hucke 
stated that a successful correlation 
between expansion and deforma- 
tion characteristics of steel molding 
sands has been made. He reported 
that in all but two instances the 
committee had found it possible 
to establish a break-point for a giv- 
en sand which would tend to elim- 
inate the scabbing defect. 


Practical Studies of Veining Tend- 
encies, George DiSylvestro, Burn- 
side Steel Foundry Co., Chicago. 
The speaker used a large number 
of slides to demonstrate the use of 
a test casting to evaluate veining 
tendencies of many different core 
mixes. 

It was found that veining in steel 
castings was promoted by _in- 
creased gas evolution, variations in 
raw materials, coarser sand, insuf- 
ficient venting or baking, and silica 


Speaking at evening sand shop course is J. B. Caine. 
Others on panel from left are Moderator L. J. Pedicini, 
M. H. Horton, G. F. Watson, R. E. Daine, F. B. Rote. 
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flour additions. Veining tendencies 
were reduced by quality control of 
raw materials, and the use of finer 
sand, iron oxide, bentonite, fire 
clay, and core binders with low 
gas content and rate of evolution. 

During the discussion period it 
was demonstrated with slides that 
increasing temperature results in 
an increase in veining. De Sylves- 
tro explained that a liquid resin 
binder was used in the tests be- 
cause of its compatibility. 


Effect of Various Clays and of 
Tempering Method on Sand Prop- 
erties and Casting Quality, A. E. 
Murton, Dept. of Mines & Techni- 
cal Surveys, Ottawa, Canada. Mr. 
Murton described the evaluation 
of four commercial foundry bond- 
ing clays—western and southern 
bentonite, Ohio fire clay, and Illi- 
nois illite. 

The speaker stated that in re- 
spect to the amount of binder 
used, ease of molding, and finished 
casting quality, the western bento- 
nite produced the best results in 
both the mulled and unmulled con- 
ditions. In the unmulled condition 
the illite was the only clay produc- 
ing a quickly prepared and easily 
controlled sand mix. 


Mold Hardness: What it Means! 
R. W. Heine, University of Wis- 
consin, Madison, E. H. King and 
J. S. Schumacher, The Hill & Grif- 
fith Co., Cincinnati. Since mold 
hardness is a rapid and relatively 
simple test to make, the authors 
studied its relation to other prop- 
erties. 

From their work it appeared 
that mold hardness is basically a 
measure of the amount of bonding 
(strength) available. In clay-satu- 


ral 
ba 
ha 
eli 
de 
to! 


pli 
de 
fo: 
fo: 
pk 
an 
te: 


In 
tic 


de 
fo 
fa 


st 





rated molding sands there is a 
basic relationship between mold 
hardness and green strength. In 
clay-poor sands the relationship 
depends on clay content and fac- 
tors influencing its distribution. 

The speaker cited practical ap- 
plications for this information by 
developing mold hardness curves 
for a molding sand in a shop. The 
foreman can tell immediately the 
physical properties of the sand at 
any time with a simple hardness 
test. 


Influence of Sand Grain Distribu- 
tion on Green-Sand Casting Finish, 
C. E. McQuiston, Advance Found- 
ry Co., Dayton, Ohio. Increasing 
demand on the part of customers 
for castings with good “as-cast” sur- 
face finish led Mr. McQuiston to 
study the effects of foundry vari- 
ables on this casting property. 

Statistical analysis of data de- 
rived in these experiments led the 
speaker to conclude that the mean 
sand grain diameter is the most 
important factor contributing to 
casting roughness. The spread of 
grain sizes has a lesser influence 
as does the squeeze pressure in 
molding. 


European Self-Curing Oil Binders, 
Franz Moser, Oel- & Chemie Werk 
A. G., Hausen b/Brugg, Switzer- 
land. Auto-hardening core binders 
are prepared from a drying oil, 
characterized by the preponder- 
ance of conjugated double bonds. 
To this is added an accelerator 
containing a peroxide group. The 
two are mixed with sand in con- 
ventional sand mixing equipment 
and poured into core boxes. Prac- 
tically no ramming is required. 

Some of the advantages of this 
process for making cores are: (1) 
ease of filling complex core boxes, 
(2) reduced labor due to reduc- 
tion in ramming time, (3) sand 
economy through use of coke in 
center of core with wall thickness 
of only a few inches, (4) reduc- 
tion in number of core rods used, 
and (5) improved dimensional ac- 
curacy. 


Properties of Molding Sands Under 
Conditions of Gradient Heating, 
N. C. Howells, and R. E. Morey, 
Naval Research Laboratory, Wash- 
ington, D. C., and H. F. Bishop, 
Exomet Corp., Conneaut, Ohio. In 


























Past Presidents attending the AFS Alumni dinner were, 
back row, F. J. Dost, Alumni Secretary S. C. Massari, 
B. L. Simpson, and |. R. Wagner. Front row, left to 
right; Walter Seelbach, E. W. Horlebein, F. J. Walls, R. J. 
Teetor, W. R. Bean, G. H. Clamer, Hyman Bornstein. 


order to conduct this research pro- 
gram the authors had to design 
and build an apparatus for com- 
pression testing a sand specimen 
while it was exposed to thermal 
gradients simulating solidifying 
metal. 

The apparatus utilized a cobalt 
pedestal heated by an induction 
coil. A conventional sand compres- 
sion specimen was placed on the 
pedestal and subjected to a com- 
pression load. Pedestal tempera- 
ture, time of specimen contact and 
sand mixture were varied to ob- 
tain compression strength data. 

As a result of these tests the 
investigators found a correlation 
between hot tearing in steel cast- 
ings and dry density of cores. To 
avoid hot tearing sand cores must 


Ladies boarding the boat for a scenic trip Thursday 
down the Ohio river, one of the features of the ladies 
program. Other events included the official tea Monday 
and a noon luncheon and fashion show held on Tuesday. 
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be compressible under the contrac- 
tion stresses of a solidifying casting. 
This property was attained by add- 
ing ammonium nitrate to the sand, 
causing sand to become mushy and 
flowable under the influence of 
casting heat. 


Influence of Various Bonding Ma- 
terials on Stress-Strain Characteris- 
tics of Bonded Sands, F. Quigley 
and P. J. Ahearn, Rodman Labora- 
tory, Watertown Arsenal, Water- 
town, Mass., and J. F. Wallace, 
Case Institute of Technology, 
Cleveland. The speaker described 
the tensile, compression, and trans- 
verse bend testing of sand bonded 
with the following agents: west- 
ern bentonite, core oil, thermal set- 
ting resin, and sodium silicate. 
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Californians congratulate retiring president 
F. W. Shipley. Left to right are incoming 
director John Russo; Robert Gregg; retiring 
B. G. Emmett. Subject may have 
concerned basic heat transfer equations. 


director 


Electric strain gages were used 
to measure strain during loading. 
As a result of the investigation the 
authors found that for cured or 
baked sand specimens bonded with 
sodium silicate, resin or core oil 
the modulus of elasticity in both 
compression and tension was ap- 
proximately 7 x 10° psi at room 
temperature. The bonded sands 
were both elastic and brittle with 
little evidence of plastic, viscous 
or non-uniform behavior under 
stress at room temperature. 


Oil Bonded Molding Sand, K. A. 
Miericke and R. C. Megaw, Ba- 
roid Div., National Lead Co., Chi- 
cago. In this talk the speaker point- 
ed out inherent disadvantages 
arising from water contained in 


Cincinnati wives officiating at the Ladies 
program: Mrs. C. T. Koehler, Mrs. M. E. Roll- 
man, Mrs. R. J. Westendorf, Mrs. M. E. John- 
son, Mrs. R. S. Thompson, Mrs. E. H. King. 























Casting design and production were discussed at gray iron luncheon 
by G. W. Schuller, Jr., center. Presiding were H. W. Lownie, left, 
and C. K. Donoho, one of the recipients of the AFS Gold Medal award. 


molding sands. Sound castings with 
improved surface finish resulted 
from the development of waterless 
sand mixes utilizing a bentone ad- 
hesive and oil as the bonding agent. 


The Effect of Temperature on the 
pH of Foundry Sands, N. D. Brink- 
mann, Process Development Sec- 
tion, GMC, Detroit, and Gordon 
Gottschalk, Thiem Products, Inc., 


Milwaukee. The work described 
by the authors of this paper was 
prompted by the observation that 
sand from cores remaining in cast- 
ings during annealing at 1700 F 
could not be reused in coremaking. 
Investigation proved that this 
burned sand had a pH of 11. 
With this strong basicity, baked 
cores could not be made with ac- 
ceptable physical properties. The 


Gray iron’s largest session featured eight papers. Participants, front 
row, C. C. Reynolds, W. C. Jeffery, C. F. Walton, J. S. Vanick. 


In rear, Walter Edens, J. F. Wallace, Sidney Low, S. T. Walter. 































































































change in pH was attributed to 
calcium carbide in the sand being 
converted to calcium oxide by heat. 
This undesirable rise in pH begins 
when sand is heated above 1500 
F. Sensitivity of sand properties 
to pH make it a good indicator 
to warn of impending trouble de- 
veloping in sand mixes. 


Correlation Between Casting Sur- 
face and Hot Properties of Mold- 
ing Sands, AFS Sand Division Com- 
mittee on Physical Properties of 
Iron Molding Materials at Elevat- 
ed Temperatures. Culminating a 
series of studies devoted to casting 
defects attributable to elevated 
temperature properties of sands, 
the committee reported the devel- 
opment of a simple laboratory test 
to measure significant sand prop- 
erties. 

As a result of this work the com- 
mittee developed two simple one- 
specimen tests to measure scab- 
bing, buckling, and rat-tailing tend- 
encies of molding sands for iron 
castings. One test, shock expansion, 
measures tendencies toward mold 
wall expansion failure. The second 
was a load restraining test at 1800 
F, at 5 minute soak. 

Additions of cushioning materials 
such as sea coal, pitch, cellulose 
materials, cereal binders, and clays, 
were said to reduce tendency to 
mold wall expansion failures. Re- 
duction of fines in the sand mix 
are also beneficial. 


Sand Division Dinner 


Controlling Quality on the Chevro- 
let Cylinder Block Casting, W. C. 
Schartow, Chevrolet-Saginaw Grey 
Iron Foundry Div., General Mo- 
tors Corp., Saginaw, Mich. With 
the aid of a motion picture, Mr. 
Schartow described the production 
of the Chevrolet V-8 engine block 
casting. He described the produc- 
tion line as having its beginning 
with special equipment which ob- 
tains foundry sand by sucking sand 
from the bottom of Saginaw Bay 
at the rate of 1200 tons in 1% 
hours. Sand and water is emptied 
into a boat and is delivered to a 
rail car at the dock. It is then 
transported to the foundry where 
the sand is dried and mixed. Core- 
making and assembling is exten- 
sively mechanized and conveyor- 
ized. Checking fixtures are used 





to hold tolerances to minimum lev- 
els. Special equipment has been 
designed to handle casting and 
shakeout. 


Fundamental Papers 
Fluidity of a Series of Magnesium 
Alloys, J. E. Niesse, M. C. Flem- 
ings, and H. F. Taylor, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass. In order to measure 
fluidity, the authors used a steel 
tube, flushed with SOz2, dipped in- 
to crucible of molten metal, valve 
opened to vacuum pump, and met- 
al sucked into tube. The distance 
the metal flowed into the tube was 
a measure of its fluidity. 

In the presentation of the paper 
it was brought out that: (1) Fluid- 
ity dropped when small amounts of 
alloying elements were added, (2) 
fluidity improved as composition 
approached eutectic, and (3) in 
general, fluidity varied inversely as 
the freezing range or temperature 
difference between the liquidus 
and solidus. 

Questions asked of author Niesse 
at the end of his presentation in- 
cluded the following: are the tests 
reproducible, and why are glass 
tubes used in the test? Mr. Niesse 
answered by describing the success- 
ful reproduction of results obtained 
with the test. 


The Fluidity of Some Aluminum 
Alloys, S. Floreen and D. V. Ra- 
gone, University of Michigan, Ann 
Arbor. According to the speaker 
the fluidity of a series of Al-Cu 
and Al-Mg alloys were determined. 
Samples were drawn into a glass 
tube using a regulated vacuum sys- 
tem. The length of metal drawn 
into the tube was used as a meas- 
ure of fluidity. 

As the result of these measure- 
ments it was concluded that the 
fluidity of these alloys varies in- 
versely with their solidification 
range. This variation in fluidity is 
more closely related to a non-equili- 
brium solidification range than to 
the range indicated on equilibrium 
diagram. 


Influence of Vibration on Solidify- 
ing Metals, A. H. Freedman and 
J. F. Wallace, Case Institute of 
Technology, Cleveland. The au- 
thors described how they vibrated 
various aluminum-base and copper- 
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® This Bonus Section is based on in- 
formation gathered by the members of 
the 1955-56 Shop Course Subcommit- 
tee of the AFS Brass & Bronze Division 
for presentation at the 1956 Castings 
Congress. 

R. A. Colton and F. L. Riddell com- 
piled the information, but basic mate- 
rial was furnished by the following 
members of the committee: R. B. Fis- 
cher, committee chairman, Ingersoll- 
Rand Co., Phillipsburg, N. J.; E. F. Tib- 
betts, Wollaston Brass & Aluminum 
Foundry, Inc., North Quincy, Mass.; 
D. E. Best, Bethlehem Steel Co., Bethle- 
hem, Pa.; R. H. Dawe, Bridesburg 
Foundry Co., Fullerton, Pa.; R. C. Fis- 
cher, Casting Co., Dunellen, N. J.; T. E. 
Gregory, Michigan Smelting & Refin- 
ing Div., Bohn Aluminum & Brass Corp., 
Detroit, Mich.; C. E. Muller, Ingersoll- 
Rand Co., Phillipsburg, N. J. 


na Mm 











































































































































































































DEFECTS DUE TO MELTING, 
POURING, and SOLIDIFICATION 


Sound castings are the result of proper control of the 
manufacturing variables that cause defects 


Rosert A. COLTON 

Sales Engineer 

Federated Metals Div. 

American Smelting ¢ Refining Co. 
Newark, N. J. 


Making sound salable brass 

and bronze castings is largely a 
matter of carefully controlling each 
step of the foundry process so that 
the end result is the product of 
controlled rather than random 
manufacturing procedure. What is 
commonly called “good foundry 
practice” is no more than careful 
attention to every detail involved 
in the production of a casting. 

When for any reason the found- 
ry practice used in making brass 
or bronze castings is not as care- 
fully controlled as it should be, 
any one of a great number of vari- 
ables can affect the quality of the 
casting. Foundry defects are usual- 
ly caused by deviating from either 
the established practice or follow- 
ing an incorrect practice. Usually 
foundry defects do not happen but 
are caused. 

Before discussing some of the 
specific difficulties experienced in 
the melting and pouring operations, 
a few comments on the general 
subject of casting defects would be 
appropriate. The ability to recog- 
nize properly a defect in a casting 
and to know which of the many 
manufacturing variables caused the 
defect is as important to the found- 
ryman as is the ability of the medi- 
cal doctor or surgeon to properly 
diagnose illness. 

To be a good foundryman re- 
quires an objective approach to 
the problem of dealing with trou- 
bles. It means waiting until all the 
facts are available and then care- 
fully assessing the defect for cause, 
and for treatment. Once the nature 
of the defect is established the cure 
may be relatively simple. 

Only those factors contributing to 
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the trouble should be changed, 
and then only one at a time until 
the condition under study responds 
favorably. A cautious, studied ap- 
proach to the problem of defec- 
tive castings will pay dividends in 
promptly getting to the heart of 
the trouble, and over the long run, 
in helping establish better overall 
foundry practice and control. The 
first part of this Bonus Section will 
relate to defects arising from melt- 
ing and pouring. 


Melting 

@ Because of the widespread use 
of crucible melting in copper-base 
alloy founding, the remarks to fol- 
low are based on that method. The 
general principles involved are the 
same whether gas or oil-fired cru- 
cibles are used, or any other type 
of equipment including electric. 


Charging the Crucible 


Consider first the operation of 
charging the crucible and the po- 
tential for trouble existing at this 
early stage of the casting process. 
Contamination at this point can 
reduce otherwise well made cast- 
ings to scrap. Some of the possible 
sources of trouble are: 

(A) Using a dirty crucible 
where skulls or metal films 
from the previous heat are 
left on the bottom or on the 
side walls so the next melt 
is contaminated by the pre- 
vious melt. Examples of this 
would be melting high-grade 
tin bronzes, or aluminum 
bronze, or manganese 
bronze after melting lead- 
containing bronze; or, melt- 
ing silicon bronzes and lead- 


ed bronzes in sequence. 
Small amounts of lead can 
seriously injure any of the 
above named alloys. In some 
cases a small lead pick-up 
will throw the alloy out of 
specification. 

Lack of care in segregating 
the return scrap is another 
prime source of alloy con- 
tamination. This frequent 
troublemaker in jobbing 
foundries requires diligent 
attention to avoid throwing 
the wrong gate into the fur- 
nace at the wrong time. Use 
of a color code, a marker 
system—some means of posi- 
tive identification of each 
piece of home scrap is a 
must in a well-run foundry. 
Adding the wrong ingot to 
a charge or using scrap of 
unknown origin. Keeping in- 
got in marked containers or 
use of a color code on ingot 
stock will help avoid mixing 
of ingots. Refusing to han- 
dle any unidentified scrap 
is the safest way to avoid 
the great risk attendant to 
melting down castings or 
other material of unknown 
origin. 

Allowing turnings to  be- 
come mixed in the machine 
shop and then charging 
them back in the furnace. 
Better housekeeping is al- 
ways essential to avoid con- 
tamination from this source 
of trouble. 

Introducing gas-forming 
materials into the metal ei- 
ther by charging wet, oily, 
or dirty materials, or by 











careless additions to the 
molten metal should be 
avoided. Since even mois- 


ture on ingots or scrap can 
cause trouble, diligence in 
charging only clean materi- 
als into the crucible is es- 
sential. 





Contamination Defects 


The presence of contamination 
can be manifested in a number of 


ways. 
(A) Casting surface may be 
marred: 
Silicon bronzes picking up 
lead (or vice versa) may 


exhibit badly pitted or scaly 
casting surface—at best us- 
able but no endorsement of 
the skill of the foundryman 
making the casting. 

(B) Excessive or harmful shrink- 
age can occur: 
In Fig. 1 the effect of a 
small amount of aluminum 
on the shrinkage of 85-5-5-5 
alloy is shown. Finding a 
“pipe” in the sprue, or large 
shrink holes in a job pre- 
viously run successfully in 
this alloy may indicate pick- 
up of small amounts of alu- 
minum—an understandable 
possibility in a shop casting 
both copper and aluminum 
alloys. Other examples of 
what small amounts of im- 
purities or contaminants can 
do to the normal shrinkage 
of red brass are also shown 


















in Fig. 1. 

(C) Dross or oxides may be 
trapped throughout the 
casting: 


If the contaminant forms a 
strong oxide film, such as 
aluminum or silicon, the ox- 
ide so formed may be dis- 
persed throughout the cast- 
ing in the manner shown 
in Fig. 2. The unmachined 
casting shows little of the 
condition existing through- 
out the matrix. 
Mechanical properties 
affected: 

Small amounts of contami- 
nating impurities have dras- 
tic effects on the mechanical 
properties of some copper- 
base alloys. In Tables 1 and 
2 test bar data are listed 
for two alloys containing 
small amounts of contami- 
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Deoxidation 0.02% P 
Pour temp. approx. 2100 F 
j ae > 
' 
© 
} 
rele 
Deoxidation 0.02% P + 0.20% Al 
Pour temp. approx. 2100 F 
Fig. 1 Shrinkage test. Sample: 


gated; alloy 85 Cu - 5 Sn - 5 Pb - 5 Zn; melting unit, indirect arc; 
mold material, oil-bonded zircon sand, mold coating, graphite wash. 


nation. The powerful effect 
of small amounts of foreign 
elements on the mechanical 
properties of an alloy can 
reduce the usefulness of a 
casting, especially where the 
casting is severely stressed 
in service. 

The presence of deleterious im- 
purities may be noticed in the 
foundry even if test bars are not 
broken. Occasionally a machine 
shop will complain about the “hard” 


Fig. 2 . . Polished section shows 
trapped aluminum oxide films that 
caused this casting to be defective. 
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0.02% P + 0.02% Mn 
approx. 2100 F 








0.02% P + 0.10% Mg 
approx. 1990 F 


4 in. diam, 10 in. high; top 


metal in a new batch of castings, 
or more dramatically, 
break up during handling in the 


castings 


foundry. Both phenomena could 
be evidence of contamination that 
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TABLE | 


EFFECTS OF ALUMINUM AND SILICON ON TENSILE STRENGTH AND ELONGATION 


OF COMMERCIAL 80 Cu—10 Sn—10 Pb 





Copper Silicon 


c c 


80.14 
79.18 
80.03 
78.38 
79.80 


0.002 
0.005 
0.010 
0.015 


79.45 
79.53 
80.53 
79.30 


Aluminum 


% 


Elongation 
Jo in 2 in. 


22.0 
19.0 


Tensile 
psi 
37,500 
35,500 
34,500 16.0 
32,000 11.0 
30,000 8.0 
37,500 20.0 
346,500 19.5 
35,000 16.0 
30,000 6.0 





Fig. 3 . . Severe gas porosity 
in a leaded tin bronze casting. 


Fig. 4 Evidence of gas 
porosity in nickel silver. 


might have been avoided. 
Gas Porosity 


This subject has been highly pub- 
licized and is allegedly an impor- 
tant cause of defects in copper- 
alloy castings. Typical examples 
of severe gas porosity are shown 
in Fig. 3, 4, and 5. These are all 
presumably cases of gases picked 
up during the melting operation. 

Gases in bronze may be indicat- 


the top of riser or sprue puffs 
up or, in an extreme case, 
exudes metal. In severe cases 
of gassed metal, the pres- 
sure of the gas may actually 
drive the liquid metal out 
of the sprue into the air 
causing “rain”. 

(C) A machined or fractured 
casting exhibits porosity of 
the type seen in the three 
examples shown. Gas holes 
in four common brass alloys 
are shown in Fig. 6. 

Another type of gas in brass and 

bronze appears as well dispersed, 
fine gas holes. Perhaps a more seri- 
ous problem, it is usually found 
only by pressure testing or fractur- 
ing castings. Actually, it is extreme- 
ly difficult to distinguish between 
porosity due to gas or to shrinkage, 
since so-called “interdendritic 
shrinkage” also consists of well dis- 
persed fine holes in the casting. 

There is some reason to doubt 

that gas porosity ever causes a cast- 
ing to leak since gas holes are 
usually not contiguous. More likely, 
the presence of gas may aggravate 
the effect of shrinkage—that is, gas 
may make little holes into larger 
holes. It is fairly well agreed that 
a little gas may be desirable in the 
tin bronzes and leaded tin bronzes. 
Gas can distribute shrinkage more 
favorably and help avoid leakage 
that might accompany more con- 
centrated shrinkage. The difficulty 
lies in knowing what constitutes a 


“little gas” and how to control it. 


Causes of Gas Porosity 

The technology of gas in copper- 
base alloys has been described fre- 
quently in the literature. No leng- 
thy discussion is intended here but 
a few brief explanations of gas 
sources may be helpful. 

Gases in copper-base alloys usu- 
ally are the result of an unbalanced 
melting atmosphere. Water vapor 
is produced when gas and oil burn. 
The water vapor may react with 
the molten metal to form hydro- 
gen (Hz), as gas and oxygen (Oz), 
as metallic oxides. When the metal 
freezes it tends to give up the 
gases it absorbed during melting. 
Gas bubbles form in castings when 
Hz comes out of solution or when 
steam is formed by He and Or 
recombining. 

The maximum heating tempera- 
ture of the metal is important since 
more gas dissolves with increasing 
temperature. As the metal temper- 
ature falls, solubility decreases and 
the gas wants to leave the metal. 
As the metal freezes, most gas is 
rejected from solution, resulting 
frequently in casting holes such as 
shown in Fig. 3 to 6. Because of 
the affinity of molten brass and 
bronze for gas absorption at ele- 
vated temperatures, allowing mol- 
ten bronze to stand in the furnace 
too long—commonly called “stew- 
ing”’—can be highly detrimental to 
metal quality. 

Fracturing copper-alloy castings 
is an excellent way to prove the 
presence of gas holes. If the con- 
dition is severe, there is little doubt 
as to the presence of gas; fine gas 
holes, however, cannot always be 
detected by visual inspection be- 
cause of the difficulty of differen- 
tiating between gas holes and 
shrink holes. 

Generally speaking, removal of 
all gas from castings is not desir- 
able. As mentioned previously, gas 
may alleviate shrinkage problems. 


TABLE 2. EFFECT OF SILICON ON TENSILE, YIELD AND ELONGATION 
OF LOW TENSILE MANGANESE BRONZE 


Silicon Yield 

pl 
38,000 
38,700 
36,500 15.5 
36,800 11.0 
32,000 4.0 


ed when: 

(A) Molten metal in the cruci- 
ble is excessively _ lively. 
Sometimes it is possible to 
notice bubbles of gas break 
through the oxide film on 
the surface. 

(B) After pouring the casting 





Tensile 
psi 
81,000 
77,000 
76,000 
77,000 
61,100 


Elongation 
Lek. 


20.0 
18.5 


Copper 
% 


58.23 
58.70 
58.75 
58.60 


oa 
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Fig. 5 Serious porosity 
damage in a copper casting 


If no gas were present, severe, 
unexpected shrinkage might occu 


Correcting Gas Conditions 

To eliminate or reduce the se- 
riousness of gas in bronze improved 
control of the melting operation is 
required. Establishing good prac- 
tices is long range insurance against 
frequent recurrence of gas prob- 
lems. Some of these good practices 
are: 

A) Charge only clean, dry, ma 
terials for reasons already 
described. 

B) Use the so-called “oxidizing” 
melting technique. Briefly 
this means having a slight 
excess of oxygen in the prod- 
ucts of combustion—a mat- 
ter of completely burning 
all the fuel. A sharp green 
flame over the furnace indi- 
cates oxidizing conditions 
(as compared to yellow or 
smoky flame which shows 
that some unburned fuel is 
present in the products of 
combustion.) 

(C) Use a deoxidizer such as 
phosphor-copper to remove 
excess oxygen from the met- 
al and thus prevent recom- 
bination of the Hz and the 
Oz. Fig. 7 demonstrates how 
phosphor-copper will help 
eliminate gas in bronze. 
Melt quickly; do not over- 
heat the metal or allow it 
to “stew” in the furnace. 


Pouring 


@ Fortunately for the non-ferrous 
foundryman, pouring of copper- 
base alloy castings is not as diffi- 
cult as the pouring of light metals. 
Copper-base alloys aremuch heavier 


105 





85 Cu-5 Sn-5 Pb-5 Zn 


ETT Orr Eg FET 
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81 Cu-3 Sn-7 Pb-9 Zn 


Mg. 6 . 
melting unit, 





. Gas porosity in four common alloys 
indirect arc; mold material, 
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83 Cu-4 Sn-6 Pb-7 Zn 


87.5 Cu-5.5 Sn -4.75 Pb - 0.50 Zn - 1.75 Ni 


Sample preparation 
oil-bonded silica sand; 


mold coating, graphite wash; pouring temperature, 2100 F; deoxidation, 
0.02 per cent P (0.03 per cent P for low zinc nickel bronze sample.) 


than air or most of the metal 
oxides associates with them. This 
makes separation of liquid metal 
and oxide or liquid metal and air 
bubbles take place sufficiently well 
to avoid trapping either air or ox- 
ide in castings. Trapped air bub- 
bles do occur in copper-base alloy 
castings but rarely from poor pour- 
ing practice; a more likely reason 
would be inadequate venting. 

Two aspects of pouring can 
cause defects in copper-alloy cast- 
ings. 


Effect of Pouring Temperature 


The temperature at which brass 
and bronze alloys are poured greatly 
affects the quality and sound- 
ness of the casting involved. 

Castings poured too cold may 
not feed adequately, castings 
poured too hot may shrink exces- 


sively. The end result may _ be 
castings that leak under pressure 
or exhibit visible shrinkage defects 
The correct pouring temperature 
for each job should be determined 
experimentally. A calibrated py- 
rometer or thermocouple should 
be used regularly in the foundry 
to measure metal temperatures and 
the casting poured only within the 
temperature range known to be 
satisfactory. Such controlled prac- 
tice will reduce defects from pour- 
ing metal either too hot or too cold. 

The effect of pouring tempera- 
ture is perhaps best demonstrated 
with a casting produced in quan- 
tity under fairly well controlled 
conditions. Experience has shown 
that for every casting poured, there 
is a single pouring temperature 
where a sound casting can be made 
regardless of the gating system 
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Deoxidation none 





Fig. 7 Use of 


eliminate gas _ porosity. 


phosphor-copper in 


Sample preparation: 





0.07% P 


bronze casting alloys to 
alloy, 89.5 Cu 


8.5 Sn - 2 Pb; melting unit, indirect arc; mold material, oil-bonded 
silica sand; mold coating, graphite wash; pouring temperature, 2100 F 


Fig. 8 


used. Finding the exact tempera- 
ture is both impractical and diff- 
cult. 

A range otf temperatures over 
which an optimum number of 
molds can be poured is usually 
determined by trial. As long as 
castings are poured within the 


Fig. 9 . . Trapped aluminum 
oxide in yellow brass casting. 
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An extreme example of “burn-in” or meta! penetration 


“sate range’, minimum scrap will 
be produced. Castings poured ei- 
ther on the hot or cold side of 
the range may be unsound for rea- 
sons mentioned above. 

Improper pouring temperature 
can also affect the surface appear- 
ance of castings. If the metal is 
too hot it may penetrate the sand 
causing the condition described as 
“burn-in”. Fig. 8 shows an extreme 
case of penetration in a leaded 
tin bronze. Metal poured too cold 
causes laps or seams on casting 
surfaces. With a minimum of spe- 
cial equipment proper control over 
pouring temperatures will pay off 
in improved casting quality. 


Effect of Turbulence 


Careless pouring of molds is un- 
doubtedly a source of defects in 
many brass and bronze castings. 


The principal result of careless 
pouring is increased turbulence of 
the metal stream. In the tin bronzes 
or leaded tin bronzes some dam- 
age to castings may result, but the 
main problem of turbulence comes 
in handling alloys that are natural- 
ly drossy such as yellow brass, alu- 
minum bronze, or manganese 
bronze. Should the oxide film 
formed in an alloy be strong and 
tenacious as is aluminum oxide, a 
large piece of film may be trapped 
in the casting so that it gives the 
appearance of a “cold shut”. Such 
films prevent metal from fusing 
by mechanically interfering with 
the flow of the metal stream. 

An example of an oxide inclu- 
sion defect is shown in Fig. 9. In 
this case aluminum has been add- 
ed to yellow brass to improve flu- 
idity but turbulent pouring has 
caused entrapment of an AlzOs 
film in the thin casting section 
The presence of such inclusions 
usually indicates turbulence in ei- 
ther pouring or gating. 

To reduce pouring defects, the 
following suggestions will be help- 
ful. 

(1) Pour carefully; that is, make 
every effort to control the 
metal stream and avoid dump 
ing or splashing. 

(2) Keep the lip of ladle (or cru- 
cible) as close as possible to 
the sprue opening, This re 
duces the fall of the metal 
through air and makes contro! 
of the metal stream easier. 

(3) Keep the sprue full—either use 
small diameter sprues (rectan- 
gular cross-section sprues are 
highly desirable)—or chokes at 
the base of the sprue. Fill the 
sprue as quickly as possible 
so as to avoid pulling air and 
dross down into the casting. 

(4) Avoid stirring metal before 
pouring. Dross and slag may 
become entrapped in the met- 
al and not completely separate 
before pouring the castings. 

(5) Use pouring boxes wherever 
possible or, if not feasible, en- 
large the top opening of the 
sprue. 

(6) Keep sprues at the edge of 
the flask so that the ladle does 
not have to be raised above 
the mold for the metal stream 
to reach the sprue (as happens 
with sprue located in the cen- 


ter of flask). 














F. L. Rippeu 
Foundry Metallurgist 
H. Kramer & Co., Chicago 


DEFECTS DUE TO 
GATING and RISERING 


Case histories describe five principal causes of defects 
due to poor design of gating and risering 





The ability to identify and then classify 
defects in copper-base alloy castings is 
probably the most important task of the 
foundryman in holding his foundry losses to 
a minimum. A single defect can often be 
attributed to more than one cause. An ex- 
ample is the defect ‘misrun.’’ A misrun is 
defined as a casting that lacks completeness, 
because the mold cavity was not entirely 
filled with metal. Some of the possible causes 
for misruns are: 
1. Improper metal conditions 
a. Impurities reducing fluidity 
b. Improper deoxidation 
c. Cold metal 
2. Interrupted pouring 
3. Improper gating system 
a. Inadequate size gates 
b. Turbulent flow of metal 





4. Sufficient back pressure in mold cavity, 
caused by improper sand conditions in 
mold and/or cores, or improper vent- 
ing of molds so flow of liquid metal to 
all parts of the mold cavity is prevented. 

Therefore, to correct a defect, all phases of 
foundry practice must be checked, and the 
mest plausible causes must be corrected. 

Some of the defects that can be attributed 
to poor design of gating and risering systems 
are: 

1) Misrun; 2) Cold shut; 3) Erosion; 4) 
Turbulence; 5) Shrinkage—due to inade- 
quate riser proportions and design. 

The following case histories will demon- 
strate how to eliminate casting defects and 
produce quality castings by using proper gat- 
ing and risering techniques. 








CORRECTING MISRUNS 


@ This illustrates a typical red brass plumbing goods 
casting that has misrun. Probably the first thing to 
investigate would be the pouring temperature. How- 
ever, raising the pouring temperature would not com- 
pletely solve the whole problem. Unsound metal due 
to too high pouring temperature may cause leakage 
under pressure, after the casting has been machined. 
Sand and core properties should also be investigated. 
Excessive gas producing substances in cores or lack of 
venting in molds may cause sufficient back pressure 
to prevent liquid metal from completely filling molds. 

If the sand appears to be satisfactory, then possibly 
the gating is not of sufficient size to allow the mold 
cavity to fill before freezing takes place. Since there is 


usually more than one cavity in the mold and pro- 
duction economies demand that more than one mold 
be poured from a ladle, pouring must be done over 
a range of temperatures, rather than at a single tem- 
perature. Therefore, gating must be adequate to ac- 
commodate a wide range of pouring temperatures 


AVOIDING COLD SHUTS 


@ This defective red brass casting was due to “cold 
shuts.” There are several possible causes for cold shuts: 
interrupted pour; cold, sluggish metal; sand conditions, 
as mentioned for misruns; and a gating system that 
allows two streams of metal to meet at a temperature 
where they will not coalesce. 


July 1957 + 35 





TURBULENCE IN THE GATING SYSTEM 


molten metal as it enters the mold 

cavity will help to prevent the for- 

mation of dross. This type of defect 

@ These pictures illustrate the effect mold cavity in a highly turbulent is usually encountered only in the 
of turbulence in the gating system manner, causing dross to form in aluminum, manganese and silicon 
of a manganese bronze casting. The the ingate area. Use of a gating sys- bronzes, and the yellow brasses 


stream of molten metal entered the tem that reduces the velocity of with aluminum added 





GATING TO PRODUCE CLEAN CASTINGS 


2) tapered sprue and sprue well, 3) 
choked runner, 4) extended runner 
beyond last gates to trap first metal 
entering, 5) raised runner slightly 
higher than gates. 

By tapering the sprue it is easier 
to keep it choked. The well under 
the sprue cushions the fall of the 
first metal and prevents subse- 
quent erosion of sand underneath 
the sprue. Choking the metal be- 
fore it enters the runner, eliminates 
squirting. By leading the gates from 
the runner back toward the sprue, 
metal does not enter mold cavity 
until runner is full. 


® The figure above illustrates a gating system that 
proved to be unsatisfactory from the standpoint of 
metal cleanliness. These 85-5-5-5 castings leaked under 
pressure after machining. Polished and etched cross- 
sections of valves showed the metal to be generally 
sound. On further investigation, passages going com- 
pletely through the walls were found as shown in the 
right hand picture. Factors affecting the cleanliness in 
this gating system are: 1) large sprue to runner size 
caused metal “squirting” in the runner, 2) gates for 
two castings came directly off the sprue base, 3) no 
runner extension dirt catcher beyond last gates allowed 
first metal to go directly into casting cavity. 

Changes in gating system that produced sound cast- 
ings: 1) located sprue on opposite end of runner, 
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@ These two gating systems were 
used on impellers made from Navy 
“M” (88-6-2-4). With the gating sys- 
tem used on the impeller at the 
right, turbulence due to jet action 
of the pressure-type choke gating 
caused rough internal surfaces on 
the cored internal blades. The in- 
gate to sprue ratio was 0.8 to 1.0 

By adopting modified principles 
developed for AFS by Battelle Me- 
morial Institute a non-pressure gat- 
ing system was devised. Improved 
internal surfaces resulted. Some of 
the changes included: 

1) rectangular tapered down 
sprue, 2) well at bottom of down 
sprue, 3) narrow deep runner hav- 
ing a sprue to runner ratio of 1.0 
to 2.7, to reduce the velocity of the 


GATING TO OBTAIN SMOOTH INTERNAL SURFACES 


metal, 4) extension and flow-off on 
the runner past the last gate to 
trap dirty metal so it didn’t enter 
casting, 5) sprue to ingate ratio of 
1.0 to 3.0 to reduce velocity and 


GATING SYSTEM FOR SMALL PARTS 


prevent jet-like turbulence of metal 
entering the mold cavity. 

The result was a noticable im- 
provement of internal surfaces of 
the impeller. 
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@ This gating system was used for 
small gears made from 85-5-5-5. 
The gears are approximately 2/2 in. 
diameter by % in. thick, with a hub 
1% in. diameter and 1% in. high. 
The bob riser proved too far re- 
moved and insufficient to feed four 
castings. Machined surfaces at the 
junction of hub and gear showed 


small irregular holes. A fracture at 
this point showed reddish-brown 
and very coarse dendrites—usually 
indicative of a shrink. 

Page 38 shows the gating 
changed to overcome the shrinkage 
defect. The matchplate was turned 
over. Bob risers and old gating were 
removed. Runner and gates were 
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placed in both cope and drag. 
Padding the gates over the casting 
was found necessary, because on 
the first try without padding, the 
castings still showed some evidence 
of shrink. Fillets at the junction of 
the hub and the gear also helped 
to alleviate the shrinkage condition. 


Fractures and machined surfaces 
showed no evidences of shrinkage 
with the new gating method shown 
here. 

Inadequate feeding was essen- 
tially eliminated in this instance by 
replacing the bob risers with an 
oversize runner to do the feeding. 









































FEED IN MULTIPLE CAVITY GATING SYSTEMS 


@ This is an iilustration of the ef- 
fect of inadequate feed in multiple 
cavity gating systems. This valve 
was made from 81-3-7-9, with 
eight castings in the mold. The 
pattern was a split plate (cope same 
as the drag). Even though runners 
and gates were in both the cope 
and drag, the heavy section at the 
valve seat was inadequately fed 
(as shown by the discolored frac- 
ture of casting on the right). Leak- 
age occurred after machining. 

A bob riser was placed at junc- 
tion of runner and gates. This 
proved effective for feeding the 
heavy section, as seen by the more 
uniform fracture of casting on left. 
Possibly a more economical but as 
effective method, would be to in- 
crease the size of runner and gate 
(runner riser). Bob riser is either 
attached to plate, causing excess 
metal in drag, or molder wastes 
time putting four bob riser inserts 
on pattern, when he makes cope. 
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CHILLS AND DIRECTIONAL SOLIDIFICATION 


@ Shrinkage defects due to design, that is, the inability 
on the part of the foundryman to feed parts of a cast- 
ing inaccessible to risers, can be illustrated by this 
Navy “M” casting. Internal shrinkage was noted at a 
critical section of the impeller in the drag side after 
machining. The cope side, which has practically an 
identical section, could be made sound by feeding 
with two top risers. The drag could not be properly 
fed because the casting was cast flat in a green syn- 
thetic sand mold. Two down gates were employed and 
three flow-offs (two off the center hub and one off the 
shroud opposite the gates). 

By employing chills (1 x 1 x 2 in.) on the bottom of 
the ring fit area and block chills (1 x 1% x 3 in.) on the 
side of the ring fit (marked black in photo), directional 
solidification was effected at this point, eliminating the 
defect. The use of chills also eliminated the necessity 
for changing the method of risering which would still 
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further reduce the casting yield. This method produced 
castings which were sound on machining and by 
radiographic inspection. On smaller impellers cast 
flat where the distance along the ring fit area (drag 
side) is short, it is not necessary to add chills along 
the side of the ring fit. A circular chill placed on the 
bottom is adequate and will eliminate internal shrink- 
age at the critical section. 


RIGGING TO AVOID SHRINKAGE AT JUNCTION 
OF THICK AND THIN SECTION 


@ Here is the correct gating and 
risering of a Navy “G” bronze (88- 
8-0-4) sheave casting. Previous 


junction of the thin web and heavy 
rope sections, as revealed on page 
40. The radiograph below proves 


rigging practices resulted in internal 
shrinkage in each spoke at the 





the sound casting resulting from 
this system. 





To make this 12-in. diameter sheave, three risers 
were located on the top periphery of the rim and 
one over the hub. Two runner-gates introduced metal 
into the base of two of the risers. 


IN CONCLUSION 


®@ The foregoing examples of defects caused by inade- 
quate or poorly proportioned gates and risers are just 
a few of the many that are encountered by foundry- 
men all over the country. Gating and risering of cast- 
ings is very important in the production of sound, 
clean, high-quality copper-base alloy castings. A 
thorough study of each particular casting should be 
made, before any decision on the type and location 
of gates and risers be made. 


The following companies submitted data for this 
project: 

Wollaston Brass & Aluminum Foundry, Inc., North 
Quincy, Mass. 

New York Naval Shipyard, Brooklyn, N.Y. 

Foundry Services, Inc., Columbus, Ohio 

Naval Research Laboratory, Washington, D.C. 

American Brake Shoe Co., Mahwah, N. J. 

Federated Metals Div., American Smelting & Refining 
Co., Newark, N.J. 

Bohn Aluminum & Brass Corp., Detroit. 

R. Lavin & Sons, Chicago. 

H. Kramer & Co., Chicago. 

Bethlehem Steel Co., Bethlehem, Pa. 

Bridesburg Foundry Co., Fullerton, Pa. 

Fischer Casting Co., Dunellen, N.J. 

Arrow Corporation, Webster City, lowa 

Kitson Foundry Div., Welsbach Co., Philadelphia. 

Ingersoll-Rand Co., Phillipsburg, N.J. 
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TROLLED-—melting of iron has 


James McConviL_e 
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How We Converted to 


| 
| 


resulted from converting six cupolas 
to water cooling at the John Deere 
Tractor Works in Waterloo, Iowa. 
This advanced step in cupola op- 
eration technology was accom- 
plished entirely with company 
personnel. This story of their ex- 
periences can very well act as a 
guide to other foundries looking 
for “how-to” and “how-not-to” in- 
formation for future planning. 

In the spring of 1954 many fa- 
vorable reports concerning water- 
cooled cupolas indicated a possible 
solution to our problem of deep 
burn-out. Water cooling the cupo- 
las was given careful consideration 
with a view toward keeping such 
an installation as simple and effec- 
tive as possible. This was accom- 
plished in the decision to use a 
simple water spray on the cupola 
shell. For safety and temperature 
reasons water cooling was not to 
extend below the tuyeres. 

Water cooling was first installed 
on two No. 9, 84-in. diameter 
hot blast cupolas. As the melt- 
ing zones in both these cupolas 
were in bad condition, the lower 
10 ft of the well and melting zone 
were replaced with a new steel 
shell. As illustrated in Fig. 2, a 
new wind drum was also made 
and set out from the cupola shell 
14 in., to allow room for water 
passage and water-collector cones. 
Downcomers were used to deliver 
blast air to the tuyeres. These 
were long enough to raise the 
wind drum several feet above the 
operator's head, giving easy access 
to almost all lower parts of the 
cupola. 

Water-collector cones were nec- 
essary wherever a row of rivets or 
brick-support-segment bolts pro- 
truded on the outside of the cupola 
shell. A small water collection 
trough was welded to the cupola 
shell immediately above the tu- 
yeres. Drain water flowing from the 
top of the collection trough was 
used to granulate slag coming from 
the front slagging spout. Water was 
applied to the cupola shell by a 
spray ring located under charging 
floor. This consisted of 1-in. steel 
pipe bent into a circle and having 
1/8-in. holes drilled at a 45 degree 
angle to the cupola. The holes were 
spaced 1-1/16-in. apart. The spray 





WATER-COOLED CUPOLAS 


John Deere Tractor Works 
found experience was the only teacher 


that could show them how to convert 


cupolas to water-cooling 





per cent. 





Benefits Derived from Water-Cooled Cupola 


1) Deep burn-outs eliminated. 


2) Refractory consumption reduced 50 


3) Melting rate increased 25 per cent. 
4) More uniform melting rate obtained. 
5) Bed height easier to maintain uniform. 
6) Less coke required for melting. 

7) Carbon pick-up doubled. 

8) Silicon loss doubled. 


9) Chemical control improved 20 per cent. 








ring was made in two sections for 
easy installation. River water 
pumped by the plant powerhouse 
was delivered through a 2%-in. sup- 
ply line at about 35 psi pressure. 


Water Contact Problem 


The cupola was lined in the usu- 
al manner with the melting zone 
tapered back to a 9-in. wall about 
2 ft above the cast iron tuyeres. A 
9-in. lining was used until the wa- 
ter cooling system was operating 


correctly. When the water passed 
over the rivet heads it would not 
immediately flow back onto the 
cupola shell leaving the shell with 
bare spots untouched by cooling 
water. Once water was applied to 
the shell, surface tension held it 
until something protruding, such as 
a rivet head, diverted it away. 
Wire screen was tried as a means 
of keeping water on the shell, but 
the water passed through instead 
of following it. In another effort 
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Genervi Melting Supervisor 
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to solve this problem a thin sheet 
of red packing rubber about 6 in. 
wide was attached to the collector 
cones and pulled loosely around the 
cupola shell. This worked fine as 
long as the water was running. But 
when the water was shut off heat 
from the cupola shell caused the 
packing rubber to harden away 
from the shell and be of no further 
value. 

A more resilient rubber that 
would not harden with moderate 
heat was needed. Rubber such as 
that used for hot-sand-conveyor 
belts proved adequate. As the col- 
lector cone had a larger diameter 
than the cupola shell, the rubber 
had to be stretched on the cone 
so that it would lay close to the 
cupola shell. Considerable trouble 
was encountered getting uniform 
tension. As a result some places 
had an excess of water while other 
places had almost none. No amount 
of tension adjusting proved too 
successful. Finally the problem was 
solved with wire cut in short piec- 
es and of various thicknesses 
pushed up under the tight places. 
By varying the wire thickness and 
distance between wires, a uniform 
coat of water was established with 
no splashing or rainstorm effect. 
This rubber has maintained its re- 
silience for two years or longer 
and the system has proven to be 
quite trouble free. 


Tuyere Troubles 
Water cooling immediately 
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Fig. 1 . . First installation 
was on 84-in. hot-blast units. 


solved the big problem of burning 
through the cupola shell. However, 
other problems appeared. First the 
cast iron tuyeres would wash out 
because of thin lining above them. 
Second the melting zone lining 
would slip. Third, the brick-sup- 
port-segment bolts snapped off 
when the cupola cooled down and 
as a result water turned on for the 
next heat would run down behind 
the lining and soak the cupola bot- 
tom sand. The intense heat of mol- 
ten iron on the bottom created 
steam and blew sand out the door 
seams. 

The cast iron tuyeres had to be 
replaced almost every heat and 
were expensive to make and in- 
stall. Since they were the flared 
type with large openings and the 
cupola now had a much larger di- 
ameter in the melting zone, air 
penetration was inadequate. Eight 
inch steel pipes were tried as a 
replacement and found much bet- 
ter. Refractory material between 
the pipes from the well on up did 
not wash out as readily as with 
the cast iron tuyeres. The tuyeres 
were tried with 7-in. diameter steel 
pipe with still better results and 
less wash out between the tuyeres. 

During this period of trying vari- 
ous sizes of tuyere pipe, the thick- 
ness of the refractory on the melt- 
ing zone walls was reduced to 
about 6 in. Fig. 1 shows about 12- 
14 in. of lining in the well and up 
to about 12 in. above the tuyeres, 
tapering back to a 6-in. wall thick- 
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Fig. 2 . . First design solved 
big problem, left many others. 


ness. The brick segments were 
done away with and the bolt holes 
welded shut, eliminating the snap- 
ping of bolt heads and subsequent 
water leaks. 

Steel pins, 5/8-in. diameter by 
3-in. long were welded to the shell 
on top of every fifth row of block 
from about 4 ft above the tuyeres 
to about 8 ft. above them. These 
were spaced every 12 in. around 
the shell circumference. As_ the 
shell was cooled, these pins did 
not melt back any faster than the 
refractory lining. If the first row 
of pins melted, the next row would 
hold the lining above. 


Cupolas Re-designed 


With the first pair of water- 
cooled cupolas operating satisfac- 
torily, it was decided to water cool 
another pair of No. 9 cupolas in- 
corporating four changes in design 
as follows: 

1) Offset well. 

2) I-beam reinforcing. 

3) Water tank around melting 
zone. 

4) Flowing drain water from 
bottom of tank instead of 
top. 

With an offset well, even though 
all the lining was gone in the melt- 
ing zone, the tuyeres remain in- 
tact and carry on their normal 
function, as they are out of the 
way of any washdown from iron 
and slag typical of a straight shell. 
This would be especially valuable 
if rear slagging were used. 

















































Fig. 3 . . Ultimate design has absolute minimum of refractory lining 
which increases production and improves control of melting conditions. 


A number of reasons existed for 
installing a water tank around the 
melting zone instead of a water 
collector trough above the offset 
well. With only one source of wa- 
ter and practically no lining a 
pump failure would lead to a melt 
through the shell in a minute or 
less. This tank is 38 in. high, 10 
in. thick, and covers the hottest 
part of the melting zone. In case 
of water pump failure the drain 
valves could be closed and the 
tank kept full of water. By shut- 


Fig. 4 . . Syphons (vertical 
pipes) help maintain positive 
water level in newest system. 































































Fig. 5 Re-designed tuyere 
insulates hot blast from the 
water flowing around the tuyere. 
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Fig. 6 Cupola lining after 
18 hours use. After each heat, 
3 to 4 in. of lining are added. 


ting off the air blast immediately, 
the water in the tank will prevent 
a hole being burned through the 
shell of the cupola possibly caus- 
ing it to buckle. 

The tank also eliminates thin 
spots in the flow of water down 
the shell. If the water layer is too 
thin, it has a tendency to part from 
the hot spot and a small hole could 
be burned through the shell be- 
fore being noticed. The water is 
drained from the tank bottom to 
promote circulation and bring cold- 
er water toward the bottom of the 
tank. With the offset well, only 


4 in. of refractory were used in 
the melting zone since the tuyeres 
were protected under the cone 
away from the wash down of slag 
and metal. 

Although this design was superior 
to the straight shell design, all 
problems were not eliminated. 
There was still refractory above 
the tuyere pipe under the cone. 
During long heats this area will 
erode, leaving the cone exposed 
to very high temperatures. The 
flow of cooling water must be in- 
creased to keep the tank from boil- 
ing. No harm comes from boiling 
but more water is required and 
the refractory must be replaced 
before the next heat. This burn-out 
under the cone does not effect the 
tuyeres, since it never goes deep 
enough. 


Later Modifications 


After operating about a year 
with the four No. 9 water-cooled 
cupolas, it was decided to water 
cool the two No. 10 cupolas. In 
designing these, two more features 
were incorporated to further im- 
prove them over the No. 9 cupolas. 
These features were: 

1) Water-cooled brick shelf. 

2) Positive water level. 

A water-cooled brick shelf was 
especially needed to hold the upper 
lining in a positive way. Also a posi- 
tive water level had to be main- 
tained to protect the brick shelf. In 
order to create this brick shelf, the 
diameter of the shell was reduced 
from 96 in. to 90 in. in the area six 
ft above the tuyeres. Joining the 
two shells with a flat plate provided 
a shelf to support the upper lining. 
I-beam supports come up under the 
shelf at eight equally spaced points, 
giving added strength to support 
the upper part of cupola. 

The water tank was extended 
from the cone to 12 in. above the 
brick shelf. To maintain a constant 
water level in the tank a syphon- 
type of drain system was installed 
using 2-in. pipe. Starting at the 
cone inside the tank, the pipe goes 
to within 6 in. of the top of tank, 
then through and down the outside 
to drain cups. There are eight of 
these syphons in the tank. The 
drain cups are connected to the 
main drain line that conveys the 
water to the slag trough. The drain 
cups make it possible to observe 
if the proper amount of water is 


flowing down the cupola and 
through the tank, and to check the 
water temperature. 

For further safety in case of wa- 
ter failure, each syphon is equipped 
with an air break at the top. When 
the tank water level drops to that 
point, the admission of air breaks 
the syphon action and the tank 
cannot be emptied. Tests have 
been made by shutting off water 
and blast air at the same time. 
At the end of 10 minutes the water 
in the tank had not boiled. In oth- 
er instances, the tank water boiled 
because of insufficient supply, but 
when the air blast was shut off 
the boiling stopped. The tank of 
water would probably hold the cu- 
pola until any trouble with the 
water supply could be corrected. 

An auxiliary water system con- 
nected to the city water line was 
also installed. Now if a pump fail- 
ure occurred at the plant power- 
house, water would still be avail- 
able. This tank and syphon system 
has since been installed on the No. 
9 cupolas. 


New Tuyeres 


It was now felt that all the prob- 
lems had been corrected except the 
burn-out under the cone. This dif- 
ficulty was alleviated by extending 
the water tank to a point just be- 
low the tuyeres. Fig. 3 shows the 
final design incorporating all the 
changes. The tuyeres were re-de- 
signed to make them adaptable to 
this change, to increase flexibility 
as to tuyere size and to insulate the 
hot air coming from the preheaters 
to the cupola. Slots 2-in. wide by 
6-in. long were cut at intervals 
around the cone. These served to 
let the water run down around the 
tuyeres and permit the syphon 
drain pipe to extend below tu- 
yeres. 

The 90-in. diameter melting zone 
sections were extended down about 
30 in. A circular flat plate was 
welded to this section and to the 
cupola shell. The tuyeres were pre- 
fabricated of 10-in. inside diameter 
steel pipe. Tuyere door flanges 
were welded on the outside of 
the pipe. This gave a full 10 in. 
diameter opening from the outside 
to the inside of the cupola. 

The inside diameter of the 10- 
in. tuyere is lined with a fire clay- 
silica sand mixture, and a 7-in. di- 
ameter sheet metal tuyere pipe is 


pushed through. This pipe, as long 
as the tuyere, insulates the hot 
blast air from water flowing around 
the tuyere. With cooling water be- 
low the tuyeres, all combustion 
takes place within the water cooled 
section of the shell. 


Reduced Lining 

These cupolas have 14 in. of re- 
fractory lining in the well and 4%- 
in. in the melting zone when new- 
ly lined; after the first heat, 3 to 
4 in. of lining are put in the melt- 
ing zone. 

A small amount of lining in the 
cupola is advantageous at the start 
of the heat, since it contributes to 
a hotter first tap. As the lining 
erodes back, with proper flux con- 
trol the last inch or so will last 
longer because of the water cooled 
shell. Proper flux control also saves 
refractory in the cupola well, 
breasts and spouts. 

Along with elimination of deep 
burn-outs, additional benefits were 
derived from water cooling. The 
cupolas are operated with a mini- 
mum of lining and on the bare 
shell. In normal operation a slag 
coating adheres to the shell, help- 
ing to insulate the shell from the 
super-heat area and preventing 
loss of temperature through the 
shell. For that reason a lining is 
put on the shell to give this insula- 
tion. 

Water cooling reduced refractory 
material 50 per cent. Prior to water 
cooling, 25.7 Ib. of refractory per 
ton of melt were consumed from 
the cupola lining. After water cool- 
ing, this dropped to 12.5 lb. of 
refractory per ton of melt. 


improved Melting 


The melting rate increased 25 
per cent. Cupolas that had been 
lined to 54 in. inside diameter 
were now 75 in. inside diameter. 
This is the same as increasing the 
cupola 3 sizes, from a No. 7 to a 
No. 10. 

A much more uniform melting 
rate also was obtained. Before wa- 
ter cooling, a gradually increasing 
cupola diameter had to be com- 
pensated for by charging addition- 
al coke in order to keep the coke 
bed at the proper operating level. 
With water cooling and only 4 in. 
of lining to burn out, as against 
16 in. of lining prior to water cool- 
ing, a much more uniform bed 
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height was maintained. 

For example, with a bed height 
of 70 in. and a lined diameter of 
54 in., 4000 lb. of coke was re- 
quired for the bed. With water 
cooling and a 70-in. bed height 
but with a lined diameter of 76 in., 
7000 Ib. of bed coke is required. 
This indicates that with a deep 
burn-out, prior to water cooling, an 
additional 3000 Ib. of coke had to 
be added just to keep the bed at 
proper operating height. 

In December, 1954, a coke un- 
loading and screening system was 
installed. With the increased diam- 
eter of cupola, and removal of coke 
fines, melting rate increased 50 per 
cent. Because of this increase in 
melting rate, it became increasing- 
ly difficult to keep the cupola full. 
To help overcome this problem the 
metal charge was increased from 
4000 lb. to 5000 Ib. The coke split 
was kept at 500 lb. per charge. 
Later it was possible to reduce 
the coke split to 450 Ib. for each 
5000-lb. metal charge. Much of 
this improved melting efficiency re- 
sulted from maintaining bed height 
so uniform. 


Chemical Control 

As cupola linings were reduced 
an increase in carbon pick-up was 
noted. Prior to water cooling, car- 
bon pick-up was in the range of 
20 to 30 points, but with the 
change, pick-up became 40 to 50 
points. This increase probably oc- 
curred because the operation was 
much less acid or possibly neutral. 
The limestone used is approximate- 
ly 25 per cent magnesium carbon- 
ate, undoubtedly accounting in 
part for the higher carbon pick-up. 
Now instead of continually striv- 
ing to hold carbons above the min- 
imum, they stay uniformly high. 

Along with increased carbon 
pick-up, an increased silicon loss 
was also noted. Prior to water cool- 
ing, with a hot blast operation, 
silicon loss of 15 points could be 
expected. After the conversion, 
silicon loss rose to 30 points, which 
is probably the result of the change 
from an acid operation to one that 
is much less acid or possibly neu- 
tral. 

Temperatures were maintained 
in the same range as formerly, 
with no increase in coke splits. On 
the contrary, coke was reduced. In 
some instances the temperature at 
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the spout is 20 F lower than aver- 
age, but the increased volume pass- 
ing through the forehearth has kept 
the metal at the same temperature 
going to the molding units as it 
was before water cooling. 

Chemical control improved con- 
siderably. Past records indicate 
that carbons fluctuated in a 30 
point range, and silicons were held 
in a 20 point range. Using the 
short formula, CE = TC + 1/3 
Si and plotting the high carbon 
and silicon taps against the low 
carbon and silicon taps, the spread 
is 37 points. Since water cooling 
the carbon range is 0.20 per cent 
and silicon range is 0.30 per cent. 
If once again the carbon equiva- 
lent formula is used, plotting the 
high carbon and silicon against the 
low carbon and silicon, a spread 
of 30 points is obtained. This in- 
dicates a 20 per cent improvement 
in ability to maintain uniform qual- 
ity of metal poured in castings in 
the foundry. 

Two cupolas are operated each 
day. With the increased tonnage 
obtained by water cooling, the 
same amount of metal is produced 
in 16 hours from two cupolas that 
formerly would have required three 
or possibly four cupolas. Certain 
operational techniques are neces- 
sary. Spray rings must be checked 
several times a day, and plugged 
holes opened. The collector tank 
is drained and cleaned after each 
heat. Water is not turned on until 
the cupola is fanned. A leak into 
the cupola during operation was of 
no consequence. However, a leak 
prior to starting would run down 
inside the cupola, soak the bed 
sand and bed leaks could be ex- 
pected. 

As stated earlier, river water is 
used for cooling. As a result, in- 
coming water temperature varies 
with the seasons of the year. The 
water temperature rise at the drain 
line is an average of 70 F. Water 
is applied to the cupola shell at 
a rate of 100 gallons per minute. 

In conclusion, the authors wish 
to thank the John Deere Waterloo 
Tractor Works; Mr. W. R. Jennings, 
foundry superintendent; Mr. L. 
Dunaway, cupola repair foreman; 
and other supervisors, engineers 
and personnel in the foundry for 
their efforts in making water cool- 
ing of the cupolas a successful op- 
eration. 








WATER-COOLED CUPOLAS 
Operating in the United States 


Name 

A. M. Byers Co. 

Albion Malleable lron Co. 
American Cast Iron Pipe Co. 
American Radiator & Std. Sanitary Corp. 
American Radiator & Std. Sanitary Corp. 
Auto Specialties Mfg. Co. 

Auto Specialties Mfg. Co. 

Belle City Malleable Iron Co. 

Buick Motor Div., GMC. 

J. 1. Case Co. 

Central Foundry Div., GMC. 
Central Foundry Div., GMC. 
Central Foundry Div., GMC. 
Central lron & Steel Co. 
Centrifugal Fusing Co. 

Chicago Malleable Castings Co. 
Cincinnati Milling Machine Co. 
James B. Clow & Sons 

Columbia Malleable Castings Co. 
Deere & Co. 

John Deere Planter Works. 

John Deere Tractor Works. 
Delco-Remy Div., GMC 

Eljer Co. 

Florence Pipe Foundry & Machine Co. 
Ford Motor Co. 

Ford Motor Co. (Iron Foundry) 
Ford Motor Co. (Specialty Foundry) 
Ford Motor Co. 

General Electric Co. 

Glamorgan Pipe & Foundry Co. 
Globe Steel Abrasive Co. 
International Harvester Co. 


International Harvester Co., McCormick Works. 


International Harvester Co., Research. 
International Harvester Co. 

Interstate Foundry Co. 

Kelsey-Hayes Wheel Co. 

Kuhn Brothers Co. 

Laclede Steel Co. 

W. O. Larson Foundry Co. 

Lynchburg Foundry Co. 

Lynchburg Foundry Co. 

National Malleable & Steel Castings Co. 
Nationa! Malleable & Steel Castings Co. 
National Malleable & Steel Castings Co. 
Neenah Foundry Co. 

Noblesville Casting Co. 

Ohio Malleable Iron Co. 

Perfect Circle Co. 

Pontiac Motor Div., GMC. 

Saginaw Malleable Iron Co. 

Savannah Machine & Foundry Co. 
Sheffield Steel Co. 

The Stanley Works. 

Tyler Pipe & Foundry Co. 

Universal Foundry Co. 

Wagner Foundry & Pipe Co. 

Warren Foundry & Pipe Co. 

Wheland Co. 

Zoller Castings Co. 





Location 
Economy, Pa. 
Albion, Mich. 

Birmingham, Ala. 
Baltimore, Md. 
Louisville, Ky. 


Benton Harbor, Mich. 


St. Joseph, Mich. 
Racine, Wis. 
Flint Mich. 
Racine, Wis. 
Danville, Ill. 
Defiance, Ohio 
Saginaw, Mich. 
Harrisburg, Pa. 
Lansing, Mich. 
Chicago 
Cincinnati 
Conshocton, Ohio 
Columbia, Pa. 
Moline, Ill. 
Moline, Ill. 
Waterloo, lowa 
Anderson, Ind. 
Salem, Ohio 
Florence, N. J. 
Cleveland 
Dearborn, Mich. 
Dearborn, Mich. 
Cleveland 
Elmira, N. Y. 
Lynchburg, Va. 
Mansfield, Ohio 
Memphis, Tenn. 
Chicago 
Chicago 
Waukesha, Wis. 
Indianapolis 
Detroit 

Dayton, Ohio 
Alton, Ill. 
Grafton, Ohio 
Lynchburg, Va. 
Radford, Va. 
Cicero, Ill. 
Cleveland 
Indianapolis 
Neenah, Wis. 
Noblesville, Ind. 
Columbus, Ohio 
Richmond, Ind. 
Pontiac, Mich. 
Saginaw, Mich. 
Savannah, Ga. 
Kansas City, Mo. 
Bridgenort, Conn. 
Tyler, Texas 
Oshkosh, Wis. 
Decatur, Ill. 
Phillipsburg, N. J. 


Chattanooga, Tenn. 


Beltsville, Ohio 


This list was prepared by Walter R. Jaeschke, Whiting Corp., Harvey, Ill., and the MODERN 
CASTINGS staff. Readers who know of installations not in the list are invited to write the editor 


so that the list may be made more complete. 











The Foundry Department of 

General Electric Company had 
a problem—how to maintain proc- 
ess control with a rapidly increas- 
ing chemical analysis load. Pla- 
guing the over-loaded laboratories 
were these two factors (1) in- 
creased production of low alloy 
castings in the steel foundry (2) 
expanded output of high alloy 
castings for aircraft and turbine 
applications. The result—severely 
overtaxed personnel and equip- 
ment of the chemical laboratory. 
So much so that even rapid colori- 
metric methods could not satisfy 
increased demands for accurate 
analyses. 

A thorough study of the prob- 
lem indicated that x-ray spectrom- 
etry would provide a low-expense 
solution. Subsequent performance 
of an x-ray emission spectrometer 
demonstrated that rapid, accurate 
analyses could be obtained to a 
greater degree than anticipated! 

Specifically, analysis of such ele- 
ments as chromium, manganese, 
nickel, vanadium, molybdenum, 
tungsten, cobalt, copper, columbi- 
um, and iron can be determined 
in a matter of seconds compared 
to minutes by wet analysis. And 
this is true whether the element 
be a major constituent or a resid- 
ual. Furthermore, the accuracy by 
x-ray means is as good or better 
than the wet chemistry analytical 
methods. 

This is of great interest to the 
analytical chemist whose busy 
world encompasses precise weigh- 
ings, time-consuming separations, 
titrations, and ignitions. Indeed, 
many a veteran chemist is startled 
by the almost incredible speed of 
x-ray spectrometry. Some wet an- 
alyses that take days can be de- 
termined in a few minutes. Instal- 
lation has greatly increased the 
capacity of the chemical laboratory. 

A brief description of the x-ray 


9. e: Ves SPEED CHEMICAL ANALYSIS 


General Electric foundries use new device 





R. D. Antes / Manager 
Product Engineering 
Foundry Department 
General Electric Co. 
Schenectady, N. Y. 


to slash time required for analysis by 80 per cent 


A complete chemical analysis of this test wafer 
will be ready for the foundry in just minutes. 


spectrometer technique follows. A 
strong source of x-rays is directed 
to the sample which can be a solid, 
powder, or liquid. When these x- 
rays have sufficient energy, ioniza- 
tion within the atom causes emis- 
sion of secondary x-rays. These 
x-rays are characteristic of the ele- 
ments within the sample. That is, 
each element has its own charac- 
teristic emission lines or spectrum. 

The emitting secondary x-rays 
from the specimen are collimated 
or channeled to an analyzing crys- 
tal. It is the function of the latter 
to disperse the various character- 
istic wave lengths. The crystal does 
this by behaving as a three-dimen- 
sional diffraction grating. Only 
those wave lengths of elements that 


satisfy the Bragg equation are dif- 
fracted—ndA = 2d sin 6, where n 
is the order of diffraction, A, the 
wave length in angstroms, d, the 
distance between atomic planes of 
the crystal, and 6, the angle be- 
tween incident radiation and dif- 
fracting planes. 

In x-ray spectrometry, as op- 
posed to diffractometry, the value 
d is known. Qualitative analysis 
of elements is accomplished with 
a device called the spectrogoniom- 
eter which rotates the crystal 
through various angles. This scan- 
ning procedure results in peaks re- 
corded on a chart. The peaks cor- 
respond to specific, so-called, “two- 
theta angles” of the spectrogoniom- 
eter. To obtain the identity of 





Sample of the heat is cast, cleaned, placed in 
a holder and the analysis is ready to begin. 


the element, the operator simply 
consults available tables which list 
two-theta values with their corre- 
sponding elements. The table also 
provides direct reading of the wave 
length. 

For quantitative analysis, the 
spectrometer is usually set to the 
element desired, as determined by 
its diffraction peak. In general, in- 
tensity of radiation is linearly pro- 
portional to the element’s concen- 
tration. A detector or counter tube, 
also mounted on the spectrogoni- 
ometer, detects the x-radiation and 
converts it into electrical impulses. 

The impulses are amplified and 
counted for a preset time by a 
scaler. Actual analytical informa- 
tion is readily obtained from a 
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Simple setting adjusts a crystal 


which performs the analysis by 


identifying the wave length of each element present in the sample. 


curve calibrated in counts-per-sec- 
ond vs. element percentage. Stand- 
ard curves are constructed by 
plotting intensity of emission vs. 
the alloy content of standard or 
known samples. 


Spectrometry vs. Wet Chemistry 

Analysis times for elements ana- 
lyzed in low alloy and carbon 
steels have decreased from approx- 
imately 160 to 30 man-minutes 
with the use of x-ray equipment. 
Preliminary analysis for Cr, Mn, 
Mo and Ni, ordinarily required 50 
man-minutes with an elapsed time 
of 20 minutes. These same ele- 
ments, along with others previous- 
ly not determined because of long- 
er delays—Cu and V—can now be 
done in 6 man-minutes with an 
elapsed time of 6 minutes includ- 
ing sample preparation. The ability 
to run these rapid analyses has 
increased the number of in-process 
checks with resulting higher chem- 
ical control, casting uniformity, and 
quality. 


Steel Analysis—Spectacuiar 

The time saving for stainless 
steel or high temperature alloys is 
even more spectacular. Analyses 
for Cr, Mn, Ni, Co, Cb, Mo, and 
V, in widely varying percentages, 
can be determined at the rate of 
one every 30 seconds, after a 2- 
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minute sample preparation on a 
belt grinder. The analysis of mate- 
rials such as AISI 316 or 347, X40, 
S816, etc., has been reduced from 
a matter of hours to minutes. In 
a representative week before the 


Pushbutton starts counter tube which converts the 
x-radiation to measurable electrical impulses. 


equipment was installed, 185 analy- 
ses (elements determinable by 
emission method) were made by a 
chemist working overtime. Now, 
using emission techniques, 435 anal- 
yses are run per week, with about 
10 per cent less working time. 
Elements with atomic numbers 
above 12 can be analyzed on the 
latest-type equipment. Experimen- 
tal work has established that sili- 
con can be determined in steels 
with special techniques, but run- 
ning this analysis on a production 
line has yet to be fully realized. 


Advantages 

The usefulness of x-ray emission 
spectrometry as a foundry tool is 
just beginning to be appreciated. 
It will only be a matter of time 
before it receives extensive appli- 
cation for slag analysis and con- 
trol, in-coming material acceptance, 
and sand reclamation. 

A decided advantage made pos- 
sible with the x-ray instrument is 
the reduction of chemical varia- 
tions from heat to heat, particular- 
ly in the case of manganese and 
chromium. Little difficulty is ex- 
perienced in controlling these val- 
ues to within plus or minus 0.03 
per cent. 





Experience indicates that x-ray 
emission spectrometry can make a 
decided contribution to steel melt- 
ers. Stainless steel producers should 
be particularly interested because 
of the rather slow and tedious anly- 
ses required in that industry. 
Where it has cut our time to 1/5, 
it would probably cut theirs to 
1/10. Further savings, in the cost 
of nickel alone, amount to as much 
as $500 per 8-ton heat by holding 
within, but on the low side of spe- 
cifications. 

In summary, the advantages of 
x-ray emission spectrometry are: 
®" Speed of analysis—10 seconds to 
5 minutes depending upon analyti- 
cal accuracy desired. 
®" No sample weighings, filtrations, 
titrations, ignitions. 
® Lower cost. 

*" Non-destructive analysis—sample 
is not destroyed. (Invaluable in 
rare-metal and police work). 

® Analysis of rare earths and plat- 
inum metals where separations 
are difficult. 

" Sample may be solid, powder, 
or liquid. 

® Simple x-ray spectra. Consider- 
ably fewer lines than those ob- 
tained by optical spectroscopy. 
* Non-destruction of standard. 


Recorder shows reading which is converted 
into analysis reading with calibration curves. 








Heat transfer paper by Dr. V. Paschkis, speaking, was followed by 
a spirited discussion period. Dr. W. K. Bock, on left, presided. 


CASTINGS CONGRESS NEWS STORY—PART 2 
ADVANCE OF TECHNOLOGY 


Continued from page 28 

base alloys as they solidified ingot 
molds. An electromagnetic vibrator 
was used for treating at 60 cycles 
per second. To induce ultrasonic 
vibrations at 20 kilocycles a mag- 
netostriction generator was em- 
ployed. 

As the result of many experi- 
ments, vibration was found to be 
a potent grain refiner of alloys that 
solidified as single phase solid so- 
lutions, such as aluminum- 4.5 per 
cent copper and yellow brass. The 
higher frequency vibration was 
more effective a grain refiner than 
the lower one. 

In response to questions, Mr. 
Freedman explained that the pres- 
sure waves generated by vibration 
will also grain refine pure metals. 
He stated that the effects of vibra- 
tion are not a function of vibration 
frequency, but depend on the mag- 
nitude of energy that can be put 
into the melt. ; 


Investigation of Metallurgical and 
Mechanical Effects in the Devel- 
opment of Hot Tearing, H. F. Bish- 
op, C. G. Ackerlind, and W. S. 


Pellini, Naval Research Laboratory, 
Washington, D. C. In _ previous 
work at the Naval Research Lab- 
oratory, hot tearing of steel was 
observed to occur at a stage of 
solidification when interdendritic 
liquid films were present. In this 
paper the speaker told how that 
study was extended to cover a 
variety of other metals. 

It was discovered that all alloys 
pass through a critical hot tearing 
or cracking temperature range 
where they have nil ductility and 
strength. Metals have high hot- 
tearing tendencies if they show 
high contraction rates at sub-solidus 
temperatures. The presence of low- 
melting segregates and a coarse 
grain size also increase hot tearing 
tendencies. 


Adhesion of Phenol-Formaldehyde 
to Various Refractory Oxides, J. K. 
Sprinkle, General Electric Co., 
Schenectady, N. Y., and H. F. Tay- 
lor, Massachusetts Institute of 
Technology, Cambridge, Mass. 

In order to better understand 
the mechanism of bonding refrac- 
tories with phenol-formaldehyde 


(as done in the shell molding proc- 
ess) the authors devised a test that 
would measure the “work of ad- 
hesion”. This adhesion characteris- 
tic proved to be a function of the 
liquid-solid contact angle. 

The speaker described tensile 
tests that substantiated the calcu- 
lated work of adhesion results. In 
both cases the contact angle, the 
work of adhesion and_ tensile 
strength of the refractory oxides 
investigated were in the following 
order, from lowest to highest; (1) 
magnesia, (2) alumina, (3) zirco- 
nia, (4) silica, and (5) zircon. 

The discussion following the pa- 
per amplified the author's observa- 
tions. One foundryman reported a 
study of coated sands’ which 
showed that these sands fracture 
in the resin-bridge, not at the sand- 
resin interface. Coated sands were 
observed to have a higher tensile 
strength than uncoated sands with 
the same resin control. 


The Effects of Gaseous and Solid 
Addition Elements on the Surface 
Tension and Contact Angle (on 
graphite) of Various Iron-Carbon 
Alloys, Jack Keverian, General 
Electric Co., Schenectady, N. Y. 
and H. F. Taylor, Massachusetts 
Institute of Technology, Cam- 
bridge, Mass. The research de- 
scribed by the speaker was con- 
ducted in order to learn more about 
the mode of solidification of cast 
iron. A sessile drop apparatus was 
built to measure the surface ten- 
sion and contact angles of various 
iron alloys. 

As the result of many measure- 
ments it was determined that the 
liquid-gas surface tension of a 
high-purity iron-carbon saturated 
alloy at 1200 C is 1730 dynes/cm 
+6 per cent and its contact angle 
on graphite is 121 degrees +3 per 
cent. The effects of C, Oz, S, and 
Ce on these properties were meas- 
ured. 


Effect of Ferro Silicon and Mag- 
nesium Inoculation on Formation 
of Nuclei in Cast Iron, Fredrik 
Hurum, Oslo, Norway. Presented 
by T. McLeer, Massachusetts In- 
stitute of Technology, Cambridge. 
Mr. Hurum’s paper discussed a 
study of the phenomenon of graph- 
ite spherulite formation following 
the addition of ferrosilicon to iron- 
carbon melts to obtain undissolved 





pieces of ferrosilicon embedded in 
a cast iron matrix. These areas 
were studies by microscopic exam- 
ination. 

As a result of this work it is 
shown that ferrosilicon absorbs con- 
siderable quantities of iron from 
the surrounding melt before it dis- 
solves. Addition of magnesium to 
the melt causes silicon-carbides to 
form inside undissolved ferrosilicon 
and promotes diffusion of carbon 
into the silico-austenite. 


Brass and Bronze 

Pressure Tightness of  85-5-5-5 
Bronze Castings, Brass and Bronze 
Research Progress, R. A. Flinn, Uni- 
versity of Michigan, Ann Arbor, 
Mich. Mr. Flinn, emphasized that 
pressure tightness of 85-5-5-5 
bronze castings is the most impor- 
tant requirement in its engineering 
applications. Included in his report 
was the description of a sensitive 
and reproducible test bar and leak 
test developed. He reported that in 
samples with interconnected poros- 
ity the leak rate is approximately 
inversely proportional to the speci- 
men thickness. With disconnected 
porosity, it is necessary to employ 
specimens with the thickness of 
the same order of magnitude as 
the voids to obtain leakage. 
Fracture Characteristics of Copper- 
Base Alloys, N. C. Howells and 
E. A. Lange, Naval Research Lab- 
oratory, Washington, D. C. This 
research project dealt with the frac- 
ture characteristics of 15 navy 
copper-base alloys. Results of drop- 
weight and Charpy V tests con- 
ducted at temperatures between 
210 F and -300 F show fracture 
relationships of copper-base alloys 
to be different from those of steel, 
in that a Charpy V energy level of 
10 ft-lb. does not indicate a brittle 
condition for copper-base alloys. 
Only a copper-base alloy with ab- 
normally low tensile elongation val- 
ue, less than 2 per cent, fractured 
in a brittle manner. However, the 
speaker said the ductility of high- 
tensile manganese bronze becomes 
very low at temperatures below 
-100 F. 


Castings Design Clinic, R. B. Fis- 
cher, Ingersoll-Rand Co., Phillips- 
burg, N. J. presiding. Panel mem- 
bers—F. L. Riddell, H. Kramer & 
Co., Chicago spoke on gating. G. 
F. Watson, American Brake Shoe 
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Co., Mahwah, N. J. and R. A. Col- 
ton, American Smelting & Refining 
Co., Federated Metals Div., New- 
ark, N. J., spoke on design of cast- 
ings. The speakers, through the use 
of slides, presented typical exam- 
ples of problems and recommend- 
ed possible solutions. Discussion 
was invited from the floor. 


Cooperation for Technical Ad- 
vancement in the British Bronze 
and Brass Foundry Industry, 
A.H.R. French, J. Stone & Co.; E. 
C. Mantle, British Non-Ferrous 
Metals Research Association, Eng- 
land. This paper was presented 
by R. W. Ruddell, Foundry Serv- 
ices, Inc., Columbus, Ohio. The au- 
thors discussed the Association of 
Bronze and Brass Founders, The 
British Non-Ferrous Metals Re- 
search Association, and the part 





How Was The Show? 





® At the Ist Engineered 
Castings Show, Robert J. 
Buchwalder, staff assistant 
to chief engineer, Harris 
Seybold Co., Dayton, Ohio, 
told MODERN CASTINGS 
that it was, “An interesting 
show but not slanted 
enough for design engi- 
neers. Some exhibits appeal 
to designers but too many 
are pointed to foundrymen. 
We are looking for ways to 
cut machining costs and bet- 
ter tolerances than  pro- 
duced by the usual found- 
ry. In my opinion, the show 
should appeal more to the 
imagination of designers.” 
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which each plays in non-ferrous 
activities. These two associations 
have collaborated closely in proj- 
ects to increase the industry's effi- 
ciency. At present they are cooper- 
ating in a survey of the various 
kinds of melting equipment used 
in the bronze industry. 


Relation of Microhardness and 
Stresses in Copper Alloys, P. J. Le- 
Thomas, Association Technique de 
Fonderie de France, Paris, France, 
Official Exchange Paper. Mr. Le 
Thomas described his research 
work using charts and graphs to 
show effect of microhardness and 
stresses. He described his method 
of testing for hardness which dif- 
fered from equipment used in the 
United States. In the discussion 
period Mr. LeThomas stated that 
France historically has conducted 
research projects such as these call- 
ing for highly specialized testing 
and observation techniques. 


Brass and Bronze Round 

Table Breakfast 

Presiding were H. L. Smith, Fed- 
erated Metals Div., American 
Smelting & Refining Co., and R. J. 
Keeley, Ajax Metal Div., H. Kramer 
Co. Three panel members partici- 
pated in discussion “Carbon Diox- 
ide Process in the Brass Foundry.” 
They were: P. H. Ducharme, Dor- 
an Manganese Bronze—Columbian 
Bronze Corp., Brooklyn, N. Y.; J. 
E. Gotheridge, Foundry Services, 
Inc., Columbus, Ohio; and C. T. 
Koehler, Hamilton Brass & Alumi- 
num Castings Co., Hamilton, Ohio. 
The speakers covered some of the 
basic principles of the COz process, 
dealing primarily with sands and 
binders. It was brought out that 
the base sand must be closely con- 
trolled because it is the source of 
many serious troubles and a high 
percentage of scrap. Clay and fines 
in sand must be held to a minimum, 
otherwise a higher percentage of 
binder will have to be used. The 
speakers pointed out that usually 
65-70 AFS gfn sand is used with 
a 3 or 4-screen spread. The sand 
must be round-grain, clay-free, and 
contain less than 0.2 per cent mois- 
ture. Defects and their causes were 
listed as: (1) scabbing, due to over- 
gassing or clay and fines in the 
sand; (2) dirty castings, due to 
overgassing or clay and fines in 
sand; (8) veining, due to improper 





binder ratio; (4) penetration, due 
to coarse grain size. 


Effects of Geometry on the Prop- 
erties of Gun-Metal (88-8-4) Cast- 
ings, W. H. Johnson, formerly with 
Naval Research Laboratory, Wash- 
ington, D. C., now with Battelle 
Memorial Institute, Columbus, 
Ohio. In Mr. Johnson’s paper, ten- 
sile strength and elongation were 
determined at various locations in 
vacuum degassed and _ non-de- 
gassed gun-metal castings of dif- 
ferent thicknesses and geometries. 
These properties were compared 
with those obtained from separately 
cast test bars. The gun-metal cast- 
ings exhibited pronounced edge- 
to-center effects. The mechanical 
properties varied from values high- 
er than the test bars to values con- 
siderably lower. Vacuum degassing 
did not always improve the me- 
chanical properties, and in some 
cases it had a deleterious effect. 
Mr. Johnson observed that to ob- 
tain the utmost in soundness, meas- 
ures such as chilling should be 
used in conjunction with vacuum 
degassing. 


Production and Properties of Iron 
and Aluminum Alloyed Cast Cu- 
pro-Nickel, G. L. Lee, International 
Nickel Co., Bayonne, N. J. Mr. 
Lee described the development of 
a cupro-nickel alloy designed for 


meeting marine service require- 
ments. This alloy containing 12 per 
cent nickel and 1.5 per cent alumi- 
num has a tensile strength of 95,- 
000 psi. It also contains Mn 0.6 per 
cent Fe, and is deoxidized with 
0.05 per cent each of P, Ti, and 
Ca. This alloy is suitable for pres- 
sure and structural castings for use 
under severe marine corrosion con- 
ditions. 


Gray Iron 


Inoculation of Gray Cast Iron, N. 
C. McClure, Dow Chemical Co., 
Midland, Mich.; A. U. Khan, Whirl- 
pool and Seeger Corp., St. Joseph, 
Mich.; D. D. McGrady and H. L. 
Womochel, Michigan State Univer- 
sity, East Lansing, Mich. The auth- 
ors reported on their investigation 
of the relative effectiveness of some 
silicon alloys and active metals as 
ladle additions. Their investigations 
showed that the element silicon 
and silicomanganese are not effec- 
tive as inoculating agents. The in- 
oculating ability of various com- 
mercial grades of ferrosilicon was 
found to increase with the calcium 
and aluminum content. Silicon- 
manganese-zirconium alloys con- 
taining more calcium than is found 
in commercial ferrosilicon were 
more effective than ferrosilicon. 
The most effective inoculant for 
the improvement of mechanical 
properties was a_calcium-silicon 


Center of attention is R. G. Megaw, seated. Standing from left; 
F. C. Quigley, N. C. Howells, E. C. Zirzow, J. V. Leininger, R. L. Young. 








Industrial engineering session had M. O. Johnson and E. C. Reid as 
presiding officers. L. L. Randolph and J. A. Wagner were the speakers. 


alloy with approximately 30 per 
cent calcium, the authors stated. 


Carbon Refractories, G. B. Tatum, 
National Carbon Co., Div. Union 
Carbide Corp., Cleveland. Mr. Tat- 
um discussed the variety of carbon 
shapes that are used for refractory 
lining in foundries. He pointed out 
that certain combinations of mate- 
rials have been found most satis- 
factory for particular cupola de- 
signs and operating conditions and 
detailed these recommendations. 
The construction and maintenance 
features of carbon shapes for use in 
the cupola were also discussed by 
Mr. Tatum. 


Gating of Gray Iron Castings, J. 
F. Wallace and E. B. Evans, Case 
Institute of Technology, Cleveland. 
The authors reported on the re- 
sults of an investigation conducted 
under sponsorship and direction of 
the AFS Gray Iron Division Re- 
search Committee. This report cov- 
ered the first phase of an evalua- 
tion of existing literature on gating 
and risering gray iron. The authors 
presented formulae for selecting an 
optimum pouring rate or time and 
for the design of the gating system. 


Feed Metal Requirements for Nod- 
ular Iron Castings, C. C. Reynolds, 
J. Maitre, and H. F. Taylor, Massa- 


chusetts Institute of Technology, 
Cambridge. The authors stated that 
they began their investigation be- 
cause of its importance in deter- 
mining the yield on castings and 
the percentage of scrap due to lack 
of feeding. Conclusions drawn from 
the study included the following: 
(1) Ductile iron castings remain 
a mixture of liquid and _ solid 
throughout most of the casting dur- 
ing the entire solidification time 
which results in gross and sponge 
type shrinkage. (2) Precipitating 
graphite is beneficial in lowering 
feed metal requirements, and _ if 
present in sufficient amount many 
castings can be made in rigid molds 
without risers. (3) The main effect 
of increasing silicon is allowing 
more graphite to precipitate be- 
cause of the decreased solubility of 
carbon in austenite. 


Tin as a Useful Alloy in Gray Iron, 
J. A. Davis, Battelle Memorial In- 
stitute, Columbus, Ohio; D. E. 
Krause, Gray Iron Research Insti- 
tute, Columbus, Ohio; H. W. Low- 
nie, Jr., Battelle Memorial Institute, 
Columbus, Ohio. The authors re- 
port that although tin has been 
regarded as an undesirable element 
in iron and steel, and has been 
considered to have an embrittling 
effect on gray iron, it can actually 
have a desirable effect. Their re- 


port showed that judicious use ct 
tin promotes full pearlitic matrix 
microstructures in gray iron with 
a high degree of predictability and 
control. The pearlitic microstruc- 
ture is highly desirable for many 
applications, especially those in- 
volving high resistance to wear 
combined with a need for good 
machinability. 

Discussion following the presen- 
tation of the paper called attention 
to the unusual nature of the irons 
selected for study. The authors re- 
plied that their study was an eval- 
uation of the microstructure and 
that a base iron containing 10 per 
cent ferrite and a base iron con- 
taining 90 per cent ferrite were 
selected to obtain desired micro- 
structures. 


Temper Embrittlement in Nodular 
Cast Irons, G. N. J. Gilbert, British 
Cast Iron Research Association, Bir- 
mingham, England. Mr. Gilbert has 
observed that temper embrittle- 
ment in ferritic iron induced by 
quenching at 842 F of an iron pre- 
viously slow cooled from above 
1202 F can be removed by quench- 
ing from 1202 F. The susceptibility 
of nodular and malleable cast irons 
to temper embrittlement is in- 
creased by additions of phosphorus 
and silicon, but phosphorus is much 
more effective than silicon, accord- 
ing to the author. Mr. Gilbert also 
found that the addition of molyb- 
denum to au iron susceptible to 
temper embrittlement will inhibit 
embrittlement of the iron. 


Ductile Iron—Alloyed and Normal- 
ized, C. R. Isleib and R. E. Sav- 
age, International Nickel Co., Inc., 
Bayonne, N. J. The authors report- 
ed that mechanical properties were 
determined for four types of ductile 
iron: (a) unalloyed; (b) nickel 
containing; (c) nickel-molybdenum 
containing; and (d) nickel-molyb- 
denum-vanadium containing. Sec- 
tions sizes varied from one-half 
to six inches. Three conditions of 
heat treatment were investigated: 
(a) as cast; (b) normalized; and 
(c) normalized and tempered. 


Heat Transfer 

Some Generalized Solidification 
Studies, V. Paschkis and J. W. 
Hlinka, Columbia University, New 
York. Mr. Paschkis stated the two 
purposes of the investigation were: 


(1) to find the pouring tempera- 
ture, the temperature of the sur- 
face of contact between casting and 
mold interface, the fusion temper- 
ature and the temperature distribu- 
tion in a casting which is infinitely 
long; (2) to establish the class of 
casting problems adequately pre- 
sented by dimensionless parame- 
ters. Temperatures in parameters 
are expressed not in degrees but 
as fractions of a maximum temper- 
ature. In the discussion it was 





How Was The Show? 





® At the Ist Engineered 
Castings Show, Joe W. 
Beckham, design engineer, 
Texas Foundries, Lufkin, 
Texas, told MODERN CAST- 
INGS that, “This Show is a 
good medium to demon- 
strate foundry ability to 
purchasing agents, chief en- 
gineers and chief inspec- 
tors. These are the men 
whom | believe control 
casting buying and must be 
convinced. This event cre- 
ates a wonderful oppor- 
tunity to invite potential 
customers to see what you 
can do. Exhibitors seem to 
be displaying their most 
complex castings which are 
competing primarily with 
weldments. | suggest they 
not neglect showing some 
of the simpler shapes that 
are giving forgings a run- 
for-their-money. Because of 
the economic limitations on 
how far castings can be 
shipped and remain com- 
petitive, | would like to 
suggest that a number of 
regional shows of this type 
be planned.” 
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How Was The Show? 





* At the Ist Engineered 
Castings Show, D. T. Bue- 
chioni, manager of buying, 
Military Products Div. Inter- 
national Business Machines 
Corp., Owego, N.Y., told 
MODERN CASTINGS, “We 
have purchased consider- 
able quantities of aluminum 
castings and recently mag- 
nesium. Four of our men 
are here to see the light 
metal castings for new 
ideas on design. A very 
educational show from our 
view point. 











brought out that the studies are 
theoretical but Mr. Paschkis stated 
that practical value could be de- 
rived from the studies by making 
the information better understood 
by foundrymen. 


Temperature Drop in Pouring La- 
dles, V. Paschkis and J. W. Hlinka, 
Columbia University, New York. 
Part 2 of AFS Research Progress 
Report. Mr. Paschkis explained that 
this was an investigation of tem- 
perature drop in pouring ladles 
with the metal in strong agitation. 
The previous report covered metal 
without agitation. The studies were 
made using steel and gray iron. 
Variables introduced included size 
of lining, size of ladle, presence or 
absence of covers, and varying of 
preheat temperature. Results 
showed that holding times for com- 
plete mixing are shorter because 
the heat of fusion is not being 
liberated and because complete 
mixing eliminates all thermal resist- 
ance within the melt. It was point- 


modern castings 





ed out by Mr. Pashkis that the 
true temperature drop in ladles 
lies somewhere between the two 
reports. This was substantiated by 
several participants in the discus- 
sion period. 


Transport of Feed Metal During 
Solidification of Tapered Steel Bars, 
E. J. Sullivan, C. M. Adams, and 
H. F. Taylor, Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass. The authors conducted ex- 
perimental and theoretical studies 
of the padding requirements for 
cylindrical cast plain carbon steel 
bars. Convex parabolic distribution 
of metal for padding was found 
to produce castings in which, 
shrinkage, if any, was distributed 
uniformly over the length of the 
bars. Theoretical reasoning was 
presented indicating this form of 
padding should be more efficient 
than straight or concave taper. The 
investigation showed that pure met- 
als require much less padding than 
steel because of their smooth liq- 
uid-solid interfaces. 


Flow of Heat from Sand Castings 
by Conduction, Radiation and Con- 
vection, C. M. Adams, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass. The author set forth 
some of the simpler and more im- 
portant relationships governing the 
rate at which heat may leave the 
casting and enter the mold. Ther- 
mal analyses of both castings and 
molds as well as pour-out tests 
were used to determine solidifica- 
tion times of cast shapes used in 
the investigation. The author states 
that, given the appropriate thermal 
data, it is possible to calculate the 
rates and times of solidification for 





















three simple shapes, the sphere, 
slab, and cylinder. Although these 
shapes are seldom encountered in 
practice, calculations clearly indi- 
cate the role of mold contour in 
heat conduction. 


Light Metals 


Expendable Graphite Molds for 
Production of Titanium Castings, 
A. L. Feild, Jr., E. I. Du Pont de 
Nemours & Co., Wilmington, Del. 
and R. E. Edelman, Frankford 
Arsenal, Philadelphia. Mr. Feild 
described a new technique and ma- 
terial for making expendable pow- 
dered graphite molds for casting 
titanium shapes. Expensive machin- 
ing of molds from solid graphite 
has been eliminated by using a 
rammable mixture that is subse- 
quently oven fired. Castings made 
in molds of this type show no evi- 
dence of contamination and have 
excellent physical properties. In re- 
sponse to an inquiry from the audi- 
ence the speaker said that castings 
could be made in molds of this 
type with an accuracy of +0.020 
to 0.030 in. in. 


Mechanical Properties of Cast Ti- 
tanium-Iron and Titanium-Alumi- 
num-Iron Alloys, N. Hehner, H. 
W. Antes, and R. E. Edelman, 
Pitman-Dunn Laboratories, Frank- 
ford Arsenal, Philadelphia. The 
speaker, Mr. Hehner, described the 
work involved in evaluating the 
as-cast tensile and impact proper- 
ties of Ti-Fe and Ti-Al-Fe cast al- 
loys. Tensile strengths as high as 
147,000 psi were obtained in both 
alloy families. As the iron content 
increased the investigators found 
that tensile strength increased ap- 
preciably, ductility decreased, im- 


Plans for the AFS research 
and educational programs 
were outlined by Technical 
Director S. C. Massari at 
Thursday’s education session. 


pact strength dropped off, and 
hardness went up. 


Rigging Design for a Typical High 
Strength, High Ductility Alloy Alu- 
minum Casting, by M. C. Flem- 
ings, P. J. Norton, and H. F. Taylor, 
Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Profes- 
sor Flemings described the use of 
chills to improve the physical prop- 
erties of a 22 lb. sand cast high 
quality aluminum alloy strategic 
aircraft casting. By judicious chill- 
ing, the properties of this casting 
made in alloy 195 and in 356 
showed remarkable improvement. 
Compared with minimum specifica- 
tions, alloy 195 was improved 95 
per cent in ultimate strength, 42 
per cent in yield, and 1300 per 
cent in elongation. Using chills 
with alloy 356, these properties 
showed an improvement over the 


Light metals |uncheon: W. E. Sicha, J. G. Metzoff, E. V. Blackmun, D. L. LaVelle, speakers F. H. Mason, S. B. Curtis. 























Brass and Bronze breakfast head table includes, reading from the left, 
R. B. Fischer, C. T. Koehler, J. E. Gotheridge, H. L. Smith, H. C. Ahl, 
R. J. Keeley, R. A. Colton, H. M. St. John, and William Romanoff. 


minimum of 89,63, and 800 per 
cent respectively. 


General Statement of the Art of 
Titanium Casting, G. H. Schipper- 
eit, R. M. Lang, and J. G. Kura, 
Battelle Memorial Institute, Colum- 
bus, Ohio. Mr. Schippereit present- 
ed this paper as a review of the 
progress made in the field since 
1946. The advantages of the metal 
and the problems to be solved in 
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® At the Ist Engineered 
Castings Show, Frank J. 
Ferrante, project engineer, 
Avco Mfg. Co., Cincinnati, 
said that “My group deals 
with electronic and radar 
components, several of the 
precision casting exhibits 
were of interest for us. I’m 
recommending that more of 
our personnel attend. It 
gives a good idea of the 
possibilities of castings. 











developing a commercial casting 
method were detailed. The princi- 
pal research must be done on fur- 
naces and on molding materials, 
according to the authors. 

Although Mr. Schippereit had 
remarked that a commercial cast- 
ing process was on the horizon, 
but not yet available, a member 
of the audience noted that some 
plants are now taking orders for 
titanium castings. 


Performance of Chills on High 
Strength, High Ductility Sand- 
Mold Castings of Various Section 
Thicknesses, M. C. Flemings, P. J. 
Norton, and H. F. Taylor, Massa- 
chusetts Institute of Technology, 
Cambridge, Mass. Mr. Flemings 
described the benefits to be de- 
rived by casting alloy 195 and 356 
against chills. Chill casting of alloy 
356 resulted in a 70 per cent im- 
provement in ultimate strength, 40 
per cent greater yield strength, and 
seven-fold increase in ductility. In 
the discussion following the presen- 
tation the importance of this im- 
proved ductility obtained by chill- 
ing was emphasized as a means of 
redistributing high stress concen- 
trations. 


Intricate Small Diameter Coring 
for Aluminum and Magnesium 
Castings, R. F. Dalton, Howard 
Foundry Co., Chicago. In his talk, 
Mr. Dalton described a new tech- 
nique for forming small, intricate- 
ly shaped passageways in alumi- 
num and magnesium alloy sand 
castings by utilizing pre-formed 
metal tubing sheathed in a flexible 


refractory sleeve. By using chemi- 
cals both the tube and sleeve are 
removed from the casting after it 
has solidified. 


Aging Practice for Aluminum AI- 
loy HP-356, A. B. DeRoss, Kaiser 
Aluminum & Chemical Sales, Inc., 
Chicago. By limiting the iron con- 
tent to a maximum of 0.15 per 
cent, remarkably improved physi- 
cal properties for aluminum alloy 
356 have been obtained, according 
to the speaker Mr. DeRoss. Im- 
proved ductility, tensile and yield 
strength result when this alloy is 
given a more complete artificial 
aging by holding longer periods at 
higher temperatures. In reply to 
queries from the floor, the speaker 
explained that the data presented 
in the paper were derived from 
test bars and that the machinability 
of the alloy was good, after heat 
treatment. 


Exect of Small Tin and Cadmium 
Additions to Binary Aluminum- 
Rich-Copper Alloys, by H. V. Sul- 
inski, R. C. Harris, and S. Lipson, 
Pitman-Dunn Laboratories, Frank- 
ford Arsenal, Philadelphia. The 
speaker, Mr. Harris, related the 
benefits to be derived from small 
additions of tin and cadmium to 
aluminum alloy 195. By lowering 
copper content to 3 per cent, and 
adding either 0.03-0.05 per cent 
tin or 0.05-0.10 per cent cadmium, 
properties of this alloy can be 
raised to 46,000 psi tensile strength, 
40,000 psi yield strength, and 3 
per cent elongation. Grain refining 
with titanium further improves 
these properties. 


Light Metals Round 

Table Luncheon 

Presiding at the session was D. L. 
LaVelle, Kaiser Aluminum & 
Chemical Sales, Inc., Chicago, and 
E. V. Blackmun, Aluminum Co. of 
America, Pittsburgh, Pa. Panel 
members were Fred Mason, Chrys- 
ler Corp., Detroit, and C. M. Cur- 
tis, Maytag Co., Newton, Iowa. 
Mr. Mason said that light metals 
have made rapid strides because of 
their ability to be dimensionally 
accurate and lend themselves to 
automation. However, he said, light 
metals are not fully meeting the 
demands of industry. Further de- 
velopments are needed, Mr. Ma- 
son stated, in higher machining 
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* At the Ist Engineered 
Castings Show, W. Guy 
Bagley, manager pig iron 
sales, Woodward Iron Co., 
Woodward, Ala., called it, 
“The best display of cast- 
ings | have seen. It should 
become a regular show. In 
addition to showing what 
the industry is doing it also 
gives me a chance to con- 
tact many of my custom- 
ers.” 











rates, better dimensional control, 
and a trend away from higher in- 
jection pressures as a cure-all for 
production problems. Mr. Curtis 
listed 12 advantages of light metals 
from the viewpoint of an appliance 
manufacturer. 


Fatigue Properties of Two Alumi- 
num Die Casting Alloys, G. W. 
Stickley and J. L. Miller, Alumi- 
num Company of America, New 
Kensington, Pa. The speaker relat- 
ed the results obtained in reversed 
bending and axial-stress fatigue 
tests of aluminum die casting al- 
loys 218 and 380. No correlation 
was found between tensile strength 
and fatigue strength. Fatigue 
strength decreased with increasing 
temperature and is reduced by 
notches. The authors found that 
die cast cylinder heads of either 
alloy functioned satisfactorily un- 
der the repeated stress at elevated 
temperature characteristic of this 
application. 


Corrosion of Aluminum Die Cast- 
ings, D. L. Colwell and R. J. Kiss- 
Continued on page 52 
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Control-testing of ABC foundry coke for carbon pick-up and melting temperature 
plays an important part in maintaining that consistent uniformity in quality for which it 
has long been recognized in the foundry trade. 


ABC pioneered this method of pre-checking performance of its coke. Since 1944 it 
has operated a production size No. 2 Whiting cupola under supervision of its Research 
Department and service engineers. No laboratory tests can give com- 
parable results in accurately determining coke quality and perform- 
ance. Results of tests are kept by ABC and furnished customers on 
request. 
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ling, Apex Smelting Co., Cleveland. 
As the result of extensive corrosion 
tests, Mr. Colwell concluded that 
silicon alloys such as No. 43 (S5C) 
and No. 13 (S12A) have superior 
corrosion resistance. The silicon 
magnesium alloy No. 36 (SG1O0A) 
has inferior corrosion resistance 
and the common die casting alloy 
No. 39 (SC84A) has intermediate 
properties. Iron beyond 1.3 per 
cent in alloys should be avoided 
while zinc up to 2-1/2 per cent 
is not harmful to corrosion resist- 
ance. 


Vacuum Die Casting Today & To- 
morrow, D. Morgenstern, Nelmor 
Mfg. Co., Euclid, Ohio. The au- 
thor, Mr. Morgenstern, described 
recently designed equipment that 
makes the vacuum process both 
economical and beneficial. Drastic 
reduction in wall sections without 
losing strength produces die cast- 
ings made by this process competi- 
tive with stampings. Formerly un- 
attainable clear durable anodized 
finishes can be put on vacuum die 
cast aluminum alloys. In the dis- 
cussion that followed, further ad- 
vantage mentioned included the 
ability to bake enamel finishes at 
higher temperatures because blis- 
tering problem was eliminated. 


Automatic Metering of Magnesium 
for Cold Chamber Die Casting. 
F. L. Burkett and F. C. Bennett, 
The Dow Chemical Co., Midland, 
Mich. With the aid of a motion 
picture, Mr. Burkett explained the 
design and operation of the auto- 
matic metering mechanism devel- 
oped for cold chamber die casting 
of magnesium. Development of 
this equipment has led to increased 
casting rates, improved casting 
quality, reduced operator fatigue, 
and shot sizes larger than possible 
with conventional hand ladling op- 
eration. 


Effect of Nitrogen and Vacuum 
Degassing on Properties of a Cast 
Aluminum-Silicon-Magnesium Al- 
loy (Type 356), R. K. Owens, H. 
W. Antes, and R. E. Edelman, 
Pitman-Dunn Laboratories, Frank- 
ford Arsenal, Philadelphia. The 
speaker, Mr. Antes, explained that 
in their work at the Arsenal more 














hydrogen was removed from mol- 
ten alloy 356 by degassing with 
nitrogen than with vacuum treat- 
ing for the same period of time. 
Tensile properties of the alloy 
were the same regardless of which 
degassing technique was _ used. 
Strength of virgin metal heats was 
relatively uneffected by the first 
one per cent of voids. 


Controlled Gas Content in Found- 
ry Work, E. Scheuer, International 
Alloys, Ltd., Haydon Hill, Ayles- 
bury, Bucks, England. This paper 
was presented by D. L. Colwell, 
Apex Smelting Co., Cleveland. The 
author pointed out the advantages 
of controlled gas content in alloys 
as a means of alleviating tenden- 
cies for gross shrinkage defects in 
areas difficult to adequately feed. 
A shrinkage die test was devel- 
oped to reproduce closely the 
shrinkage defects found in perma- 
nent mold casting. By controlling 
gas content the author was able to 
control shrinkage behavior in per- 
manent molds when casting alumi- 
num alloys with long freezing range 
but not with those having short 
ranges. 


Hot Tearing of Magnesium Cast- 
ing Alloys, R. A. Dodd, University 
of Pennsylvania, Philadelphia, W. 
A. Pollard, and J. W. Meier, Depart- 
ment of Mines and Technical Sur- 
veys, Ottawa, Canada. Mr. Dodd 
described the testing of over 17 dif- 
ferent magnesium-base alloys to 
determine their susceptibility to 
hot tearing. This research con- 
firmed that magnesium alloys are 
markedly less hot-short than alumi- 
num-base alloys of similar composi- 
tion. Most alloys in the Mg-Al-Zn 
system are comparatively free from 
hot-shortness. The Mg-Zn-Zr and 
Mg-Zn-Th-Zr systems are most 
prone to cracking. 


Education 


Chapter Educational Activities, E. 
J. Romans, National Malleable & 
Steel Castings Co., Cleveland. Mr. 
Romans stressed the importance of 
educational activities throughout 
the foundry industry. He outlined 
the importance of vocational guid- 
ance for high school students and 
the necessity of attracting college- 
trained men to foundries. 


Continued on page 54 
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Man on the left claims that Tru-Steel does the best cleaning job at lowest cost. 
Fellow on the right swears by Malleabrasive. But they're both right! Tru-Steel is 
best on some jobs ... Malleabrasive is best on others. Different jobs may call 
for different abrasives but the result should always be the same—the best job 
at lowest cost per ton of castings cleaned. 

Whichever you need, Pangborn has the right abrasive for your job. Our 
sales engineers are experts on abrasives. Ask the one in your area for his 
advice or write PANGBORN CorP., 1300 Pangborn Bivd., Hagerstown, Md. 
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Continued from page 53 
Foundry Instructors Seminar, W. 
H. Ruten, Brooklyn Polytechnic In- 
stitute, Brooklyn, N. Y. Mr. Ruten 
said that the success of the first 
Seminar held in 1946 at Michigan 
State University, East Lansing, 
Mich., led to the scheduling of the 
second Seminar held June 20-22, 
also at Michigan State University. 
The Seminar program Ruter said, 
was to feature actual demonstra- 
tions of the application of epoxy 





resin patterns and the COz process 
designed for use in school labora- 
tories. 


AFS Training & Research Institute, 
S. C. Massari, American Foundry- 
men’s Society, Des Plaines, Ill. Mr. 
Massari described the AFS Train- 
ing and Research Institute as a 
program which would help in an- 
swering the problems of the found- 
ry industry in supplying the line 
supervision necessary for increasing 
technical processes and production 
methods. The courses will be of 
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EVEN AT LOW TEMPERATURES 


MABCO Nu-Clear Liquid Parting gives a clean, smooth and water-proof 
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conditions. 
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e Stable even through drastic temperature changes 


e Leaves patterns clean and smooth. 


e Separates cleanly assuring smooth castings 
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Try this modern MABCO Nu-Clear Liquid parting in your foundry right 
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varying lengths but basically short- 
term courses that practicing found- 
rymen will be able to attend with- 
out a loss of considerable time at 
their respective plants. Starting 
this summer, courses will be held 
at Rackham Memorial, Detroit, 
Marquette University, Milwaukee, 
and University of Illinois, Navy 
Pier, Chicago. These courses will 
continue in such a manner until 
facilities are erected to house the 
Institute program. 


Industrial Engineering 


An Appeal to Foundry Executives, 
J. A. Wagner, Wagner Malleable 
Iron Co., Decatur, Ill. Moderniza- 
tion of cost and pricing methods 
are as essential to foundry opera- 
tions as are production line im- 
provements, Mr. Wagner stated. 
Competition from within the in- 
dustry as well as from other forms 
of fabrication make it essential that 
the realistic foundry executive con- 
stantly review his cost and pricing 
policies, the speaker emphasized. 
An essential part of the cost pro- 
gram is an operating budget which 
will form the basis for a cost-find- 
ing budget. 


Use of Memomotion in Setting 
Foundry Standards, L. L. Ran- 
dolph, American Steel Foundries, 
Granite City, Ill. Mr. Randolph de- 
scribed the application of standards 
using a motion picture camera to 
record the movements of each 
worker. Filming of the activities 
provides more detail than using a 
stop watch and in addition pro- 
vides a permanent record. A step- 
by-step procedure was given for 
the filming of a 23-man team pro- 
ducing side frame molds. This in- 
cluded relations with the union, 
the utilization of time-study men, 
and the equipment used. 


Improving Foundry Layout, R. B. 
Sinclair, Meehanite Metal Corp., 
New Rochelle, N. Y. Through the 
use of slides Mr. Sinclair demon- 
strated how to plan plant layout 
to reduce labor requirements and 
speed production, to minimize ma- 
terials handling costs, to keen on- 
erations flexible, and to allow wx 
plant expansion and growth. Three- 
dimensional models, although they 
entail higher costs, will easily pay 
for themselves through a more ac- 
curate layout of the plant, the 


speaker stated. 


Materials Handling in the Found- 
ry, R. A. Petersen, Pangborn Corp., 
Hagerstown, Md. Factors to con- 
sider in purchasing or re-designing 
equipment for improved materials 
handling in foundries were dis- 
cussed by Mr. Peterson. Using flow 
charts and recapitulation sheets, 
the speaker listed typical foundry 
handling problems and suggested 
several ways for more efficient han- 
dling. Each of the solutions were 
considered and the most appropri- 
ate one selected after considering 
such factors as cost, availability, 
and possible labor saving benefits. 
Movies were shown to demonstrate 
how materials handling methods 
had been installed in foundries. In 
the discussion it was pointed out 
that many minor changes in exist- 
ing facilities can be made to 
achieve more efficient operations. 
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* At the Ist Engineered 
Castings Show, William T. 
Bond, producibility engi- 
neer, Martin Denver, Den- 
ver, Colo., told MODERN 
CASTINGS that “This show 
has acted as a bridge that 
closes the void between 
the castings users and pro- 
ducers. It has opened my 
i eyes to many new avenues 
of uses for castings. As a 
result of coming here to 
Cincinnati, castings will re- 
ceive more serious consid- 
eration in my future aircraft 
design activities.” 
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president of Cornwell Quality Tool 
Co. and Charles M. Zust Co.; Mrs. 
Barbara R. Bierly; J. R. Bierly, chair- 
man. 


Electric Steel Foundry Co. . . Port- 
land, Ore., firm has announced the 
four winners of its first scholarship 
award program. Winners are: R. C. 
Petrone, Portland, Ore.; S. F. Di Zio, 
Portland, Ore.; Jane Berger, Mount 
Carmel, Pa.; and G. A. Pearson, stu- 
dent in electrical engineering at Ore- 
gon State College. 





has moved to new quarters at 32 
Nassau St., Princeton, N. J. 


Wemer G. Smith, Inc. . . has formed 
a chemical division which will be 
located in Cleveland and will man- 
ufacture new products which will ex- 
pand the company’s present line of 
sperm whale oils, fish oils, and core 
oils. 


American MonoRail Co. . . Cleveland 
firm plans an 85,000 sq ft addition 
to its plant at West 150th St. and 





‘ 


Federal Foundry Supply Co. 
Cleveland producer of foundry sup- 
plies, core blowers, and bentonite 
has been sold to Archer-Daniels-Mid- 
land Co., Minneapolis, subject to the 
approval of the Federal Trade Com- 
mission. Warner B. Bishop, Jr., vice- 
president of Archer-Daniels-Midland 
foundry products division stated that 
it is his firm’s plan to continue opera- 
tion of all departments of the Fed- 
eral Foundry business without change 
or interruption. 


Bethlehem Foundry & Machine Co. . . 
Bethlehem, Pa., plant is now con- 
trolled by Superior Tool & Die Co., 
Detroit, which has acquired over 71 
per cent of the common stock. The 
plant will be operated as a subsidi- 
ary of Superior Tool. 


St. Louis Steel Castings, Inc. . . has 
declared a quarterly dividend of 15 
cents on its common stock payable 
in July. 


Arwood Precision Casting Corp. . . 
New York firm has expanded its West 
Coast operations by purchasing Dun- 
can-Rohne Co. and Malco Metal 
Products Co., both of North Holly- 
wood, Calif. Duncan-Rohne produces 
non-ferrous investment castings and 





Malco specializes in machining cast- 


ings. 


Birdsboro Steel Foundry and Ma- 
chine Co. Birdsboro, Pa., firm 
reports net income of over $168,000 
on sales of over $4,200,000 during 
the first quarter of 1957. 


Badger Malleable & Mfg. Co. 

South Milwaukee, Wis., plant has 
been sold to Mueller Industries, Inc., 
of Aurora, Il]. Mueller Industries now 
operates five foundries in Illinois, In- 
diana, and Wisconsin. The firm re- 
ported sales of $20,000,000 last year. 


Malleable Research and Develop- 
ment Foundation has officially 
opened its offices in Granville, Ohio. 


American Steel Foundries . . has an- 
nounced that its Griffin Wheel Co. 
subsidiary has started manufacture of 
EQS steel railroad car wheels at Col- 
ton, Calif, 


Mansfield Brass & Aluminum Corp. . . 
firm operating jobbing foundries at 
Mansfield and New Washington, 
Ohio, has elected a new board of 
directors. Directors are: D. W. 


Frease, president of Empire Steel 
Corp.; J. H. Gongwer; C. M. Zust, 


Hansell-Eleock Co., Chicago, recently held open house for some 250 
guests representing 100 customer firms. Plant tours covered the 
complete foundry operation and exhibits were arranged to explain 
the processes to the visiting engineers and purchasing agents. 


will consolidate all manufacturing op- 


American Lithium Institute, Inc. . . erations in this one location. 


Cut 
foundry 
operating 
costs... 
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*“Johns-Maaville Transite* Core 
Plates help assure maximum pro- 
duction in minimum time’’—that’s 
the experience of foundrymen who 
have used them for years. Made of 
asbestos and cement, they are light 
in weight, yet strong and durable. 
Being non-metallic, they resist cor- 


face and can be easily cleaned. 
Transite Slip Jackets are a com- 
panion product with similar 
advantages. They do not burn, retain 
their original shape despite runouts. 
Slip jackets are furnished in both 
white and black types. The latter is 
widely used as a protective liner for 





rosion, maintain their smooth sur- metallic slip jackets. 

















FREE... 
New Folder 


gives complete details 
on Transite Core Plates 
and Slip Jackets—as wellas 
Transite Pallite products for 
dielectric furnaces. For your 
copy of folder PP-31A, write 
Johns- Manville, Box 60, New 
York 16; in Canada, 565 
Lakeshore Road East, Port 
Credit, Ontario. 


Transite Slip Jack- 
ets cost less than 
other types . . . last 
longer, too. Re- 
sult—important 
savings for foun- 
dries. 


*Reg. U.S. Pat. Off. 


SY| Johns-Manville TRANSITE ‘ste ncuns 
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Chapter conducts seminar and 
assists in writing of manual 


An aggressive, practical education 
program by the Twin City Chapter has 
made 1957 one of the chapter's most 
progressive years. During February, 
four seminars on basic foundry prac- 
tices were held. Recently completed 
was a teaching guide for foundry in- 
struction in the Minnesota public school 
system. 

More than 100 foundrymen attend- 
ed each of the four sessions held at 
the University of Minnesota, Minneapo- 
lis. The first meeting dealt with gray 
iron foundry practice and was conduct- 
ed by Prof. Fulton Holtby, University 





FOR BETTER CASTINGS... 
UL TA Aer. 0 





refractory gating 


components 


















Determine proper gating faster, 
eliminate slag inclusions, stop 
rejects, reduce cleaning room 
time, and lower production costs. 
UNIVERSAL refractory gating 
components will help you do 
this, and at less cost than pro- 
ducing your own from sand. 
Send specifications for price and 
delivery quo- 
tations, or call 
SAndusky 4631 


WRITE TODAY FOR 
CATALOG LISTING SPECI- 
FICATIONS OF STANDARD 
GATING COMPONENTS 


U 


1505 EAST FIRST ST. 
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Twin City's Educational Program 
Treats Present and Future Needs 





foundry 


NIVERSAL 


CLAY PRODUCTS CO. 


of Minnesota. At the next session, D. 
W. Schuler, American Hoist & Derrick 
Co., St. Paul, Minn., discussed steel 


foundry practice. M. P. 
W. Olson Mfg. Co., Minneapolis, spoke 
on non-ferrous problems and _ practices 
at the third meeting and at the final 
session malleable iron techniques were 
covered by D. B. Fulton, Northern Mal- 
leable Iron Co., St. Paul, Minn. 

the 
have been prepared and mailed to those 


Summaries of 


attending. The 
was originally 


suggested by 
Uppgren, Northern Ordnance Co., Min- 





Splash Cores 


Strainer Cores 


Pouring Tubes 


e SANDUSKY, OHIO 
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Northwestern Pennsylvania 
Chapter members visited 
in April the Chicago Pnev- 
matic Tool Co.. Franklin, 
Pa. In the evening D. E. 
Krause, technical director, 
Gray Iron Research Insti- 
tute, photo, spoke on “Hot 
Blast Cupola Operation 
and Slag Compositions.” 
MILWAUKEE CHAPLET PHOTO 


neapolis. He was assisted by J. D. John- 


son, J. David Johnson Co., Anoka, 
Minn., A. D. Moll, Minneapolis Elec- 
tric Steel Castings Co., Minneapolis, 
and R. J. Mulligan, Archer-Daniels- 


Midland Co., Minneapolis. 

A meeting between chapter members 
and Twin City educators at the first 
Foundry Instructors Seminar at Mich- 
igan State College, East Lansing, \fich., 
in 1956 prompted the compiling of a 
foundry instruction manual. Six found- 
rymen and seven high school and col- 
lege trade instructors formed the com- 
mittee preparing the instruction guide. 

Contributors to the manual were: Ful- 
ton Holtby, University of Minnesota, 
Minneapolis; A. S. Cuthbert, Washing- 
ton High School, St. Paul, Minn.; I. John- 
son, Mankato State College, Mankato, 
Minn.; R. E. Larson, Minneapolis Vo- 
cational High School, Minneapolis; H. 
W. Teichroew, St. Paul Vocational 
School, St. Paul, Minn.; L. Turula, 
Central High School, Norwood, Minn.; 
H. Widdowson, University of Minne- 
sota High School, Minneapolis; J. R. 
Entenmann, Northern Malleable Iron 
Co., St. Paul, Minn.; D. B. Fulton, 
Northern Malleable Iron Co., St. Paul, 
Minn.; Herbert Jacobsen, Gopher Pat- 
tern Works, Minneapolis; A. D. Moll, 
Minneapolis Electric Steel Castings Co., 
Minneapolis; and F. S. Ryan, St. Paul 
Brass Foundry Co., St. Paul, Minn. 

These contributors were headed by 
R. M. Worthington, State of Minnesota 
Industrial Education, and M. P. Schro- 
der, C. W. Olson Mfg. Co., Minneapolis. 


Central Ohio Chapter 
members at the April 
meeting heard M. J. Kell- 
ner, Trafford Foundry Div., 
Westinghouse Corp., Traf- 
ford, Pa., speak on “A 
Practical Approach to a 
Profitable Foundry.’’ 
Among the topics Mr. 
Kellner discussed were la- 
bor relations, safety, quali- 
ty control, demands of 
engineers in the foundry, 
purchasers, sales, and 
standardization of depart- 
ment organization. 











Officers and directors were elected at the May 
meeting of the Quad City Chapter. Shown 
left to right are: J. H. Coats, A. P. Green 
Firebrick Co., Moline, Ill., elected as a three- 
year director; E. F. Peterson, Martin Engineer- 
ing Co., Neponset, Ill., chapter vice-chairman; 
W. A. Salzman, International Harvester Co., 
Rock Island, Ill., a three-year director; M. H. 
Horton, Deere & Co., Moline, Ill., chapter 
chairman; G. P. Barrett, Fairbanks, Morse & 
Co., Moline, Ill., three-year director; and Medie 
Hakeman, Deere & Co., East Moline, IIl., chap- 
ter secretary-treasurer. 





Fred 


Oregon Chapter’s outgoing chairman, 
M. Menzel, Rich Mfg. Co., Portland, Ore., 
shown on right, congratulates the new chair- 
man, Harry K. McAllister, Western Foundry 
Co., Portland, Ore. 





Blast Cleaning at Michiana 


Progress in blast cleaning from _ its 
inception in the casting industry to 
present-day automation was explained 
to the Michiana Chapter by Frank Ped- 
rotty, Wheelabrator Corp., Mishawaka, 
Ind. Other activities included the elec- 
tion of officers and the presentation 
of apprentice contest awards. Clarence 
Bowman, Dalton Foundries, Inc., War- 
saw, Ind., chairman of the education 
committee made the awards. First and 
second place winners were: wood pat- 
tern, James Tim and J. P. Wuthrich 
of City Pattern & Foundry Co., South 
Bend, Ind.; non-ferrous, Donald Kovatch 
and Charles Graham, Torrington Co., 
South Bend, Ind. 





Metropolitan Chapter Hears 
Talk on Atomic Powerplant 

Atomic power’s peace time applica- 
tions were outlined at the April meet- 
ing of the Metropolitan Chapter. Charles 
E. Hoppin, Consolidated Edison Co., 
in an illustrated lecture discussed Con- 
solidated’s generating plant at Indian 
Point, N. Y. The speaker demonstrated 
the radioactivity of various ores and 
said that although the cost of usable 
electrical energy was lower from con- 
ventional fuels than fissionable material, 
increased technology was expected to 
reverse the situation. 














Practical courses, lectures, and plant visits formed the basis for a practical foundry educational 
program held once-a-week for 16 weeks by the Philadelphia Chapter. The course included green 
sand molding with various types of patterns, coremaking, and the melting, pouring, and handling 
of metal. Students prepared the sand, made the molds, and poured the metal. Classes were held 
at Dobbins Vocational School which is equipped with both cupolas and gas-fired furnaces. Practical 
courses were supplemented by lectures from foundrymen and visits to Olney Foundry, Link-Belt 
Co., and Dodge Steel Co. Chairman of the chapter education committee is E. A. Zebb, Dodge 
Steel Co.; assistant chairman is E. X. Enderlein, H. G. Enderlein Co. Photo shows R. C. Stokes, 
Philadelphia Brass & Bronze Co., Philadelphia, instructing class on shell molding. 


Honor Old-Timers, Past 
Presidents at Northeastern 
Ohio Meeting 


Old-timers and past presidents were 
honored at the May meeting of the 
Northeastern Ohio Chapter meeting at 
the Tudor Arms Hotel, Cleveland. At- 
tending were 50 old-timers with more 
than 40 years in the foundry industry 
as well as 14 of the 17 living former 
chapter presidents. E. C. Jeter, Ford 
Motor Co., Cleveland. presented certifi- 
cates to the old-timers. 

Transistor radios were awarded to 
winners of the membership contest, 
Thomas Kuhlman, Superior Foundry 
Inc., Cleveland, and Charles Jelinek, 
Ford Motor Co., Cleveland. 





Ductile Iron Talk at Timberline 


Ductile iron and closer cooperation 
between the Timberline Chapter and 
the University of Colorado were the 
subjects covered at the May meeting 
held at Hotel Oxford, Denver, Colo. 
H. W. Northrup, International Nickel 
Co., presented an illustrated ductile iron 
lecture and Patrick Gibbons, University 
of Colorado, Boulder, Colo. discussed the 
advantages of chapter-university rela- 
tionships. 





Magnesium Talk at Washington 


Magnesium foundry practices were 
explained to the Washington Chapter 
members in April by M. E. Brooks, 
Dow Chemical Co., Bay City, Mich. 








N.F.F.S. banquet—G. L. Brunsman; M. E. Nevins, Wisconsin Centrifugal 


Foundry, Inc., Waukesha, Wis.; 


C. J. Egetter, Crown Brass Mfg. Co., 


Alhambra, Calif.; Fred Smith, speaker; Robert Langsenkamp, Langsen- 
kamp-Wheeler Brass Works, Indianapolis; E. J. Metzger, Multi-Cast 
Corp., Wauseon, Ohio; L. H. Durdin, Dixie Bronze Co., Birmingham, Ala.; 
P. E. Lankford, East Birmingham Bronze Foundry Co., Birmingham, Ala.; 
W. L. Leopold, Northern Bronze Corp., Philadelphia; R. T. Stanton, 
Aluminum Foundry, Cincinnati; H. F. Scobie, N.F.F.S. executive secretary. 
Officers elected at the May meeting of the Non-Ferrous Founders’ 
Society are, president, C. J. Egetter; Ist vice-president, Phillip E. Lank- 
ford; 2nd vice-president, M. E. Nevins; Herbert F. Scobie, executive 
secretary, continues as secretary-treasurer. 






























Feeding tempered foundry 
sand to pneumatic mold. 


SYV7TRON 


“VIBRA-FLOW” 


VIBRATORY FEEDERS 


assure a uniform, even material flow to 
processing equipment 

—Whether it’s handling raw materials to furnaces, and to mullers 
or conditioners or sand to pneumatic molds and flasks. With Syn- 
tron “Vibra-Flow” Vibratory Feeders the flow rate is instantly 
adjustable from minimum to maximum, thus eliminating the possi- 
bility of work stoppages or slow-down due to over-feeding or un- 
der-feeding materials to processing equipment. 

Their compactness and unique electromagnetic design, keeping 
moving parts at a minimum, assure low operating and maintenance 
costs. 

SYNTRON’S years of experience in the materials handling field 
are available to you, send details of your materials handling prob- 
lem to our application engineers for recommendations. 


aeneare of entry equipment Cor more sham 4 a Cpanter Sony: 





SYNTRON COMPANY 


545 Lexington Avenue 





Homer City,Penna. 
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Creative Chemistry . . . Ff 


Your Partner in Progress 


A LETTER 
TO FOUNDRYMIN : 


Here at RCI we are happy to note the steadily increasing 
volume of orders from foundry customers for COROVIT, our self- 
curing binder, which is finding wide acceptance in the production 
of extremely large and complicated cores, as well as smaller 
pieces with unusual contours. 


Reichhold Chemicals, Inc., as exclusive licensee of Oel & 
Chemie Werk A.G., Hausen, Switzerland, which has pioneered in 
development and research work in the field of self-curing binders 
Since the early 1940's, controls U.S. Patent 2,556,335. 


One of the principal features of this patent (copy of which 
will be supplied on request) is its coverage of use of a wide 
range of chemical accelerators to control the room temperature 
curing and setting-up rate of the specially prepared oil binder 
in a foundry sand mixture. 


While we welcome COROVIT customers as free licensees of our 
product and processes, it has been called to our attention that 
certain companies have been manufacturing and marketing self- 
curing binders in violation of our patent, which necessitates this 
warning that such practice is rendering them and their customers 
liable to infringement suits. 





Very truly yours, 
REICHHOLDQCHEMICALS, INC. 


t, Foundry Division 
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REICHHOLD 


Synthetic Resins » Chemical Colors « Industrial Adhesives « Phenol 
Formaldehyde « Glycerine » Phthalic Anhydride + Maleic Anhydride + Sebacic Acid 
Sodium Sulfite » Pentaerythritol « Pentachlorophenol + Sulfuric Acid 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 








Industrial Safety Explained 
to Metropolitan Brass Group 

Why industrial safety visits are made 
and the basis for recommendations were 
explained at the May meeting of the 
Metropolitan Brass Founders Associa- 
tion. The speaker was Joseph Marchetti, 
of the New York State Division of In- 
dustrial Safety Service. His talk was 
followed by a question and answer 
session. 





Texas Chapter held its Ist Annual Past Chair- 
men’s dinner during May. Elmore C. Brown, 
Whiting Corp., Houston, Texas, incoming 
chairman, shown on left, receives gavel from 
past chairman, W. A. Bearden, M. A. Bell, 
Co., Houston, Texas. 


Ontario’s Ladies Night 


More than 250 persons attended the 
4th annual Ladies Night of the Ontario 
Chapter held at the Royal Connaught 
Hotel, Hamilton, Canada. Entertainment 
was arranged by Don Cole, Canadian 
Foundry Supplies & Equipment, Ltd. 








San Antonio Sees Films 


Films were shown at the May meet- 
ing of the San Antonio section, Texas 
Chapter, held at Alamo Iron Works, 
San Antonio, Texas. The chapter voted 
to discontinue meetings during June, 
July, and August. 





Chesapeake Chapter combined its May meet- 
ing with plant visits to T. B. Woods & Son 
Co., and Chambersburg Engineering Co., lo- 
cated in Chambersburg, Pa. Election of officers 
took place at the meeting. Shown in front of 
a large casting at Chambersburg Engineering 
Co. are: George H. Martin, Chambersburg 
Engineering Co.; H. M. Witmyer, Jr., Foundry 
Service & Supply Co., Baltimore, Md.; W. S. 
Crisp, Gibson-Kirk Co., Baltimore, Md.; D. A. 
Roemer, Franklin-Balmer Corp., Baltimore, Md.; 
W. O. Becker, Atlantic Abrasive Co., Balti- 
more, Md.; and C. Douglas Galloway, Cham- 
bersburg Engineering Co. 














I know that calling “loafing” a lost 
art will startle the time-study man 
who has just finished a job analysis 
sheet on Joe, the average workman. 
It will also surprise the office force 
if the Boss has just returned from 
the Bahamas. But I still insist, loaf- 
ing is a lost art. 

Let’s consider Joe, the average 
workman who has just had a stop 
watch held on him. All day, day after 
day, Joe has been working to a rhy- 
thm. Suddenly, a time-study man 
appears on the job, and Joe is com- 
pelled to think of each movement. 
Both Joe and the time-study man 
know that if he produces at incentive 
speed, no one will believe the stop 
watch. If the job is slowed down too 
much, Joe will be accused of loafing 
with conclusive evidence to support 
the accusation. 

To satisfy the requirements of av- 
erage effort, Joe must break his rhy- 
thm. His mind must follow each move- 
ment of his body. This puts Joe 
under a mental strain that is more 
fatiguing than working at a rate for 
which his body has been trained. 
This isn’t loafing; it is hard work! 

Now, let’s follow the Boss to the 
Bahamas. He lives in the Middle 
West where a lifeboat is a curio. His 
business is in a condition that will 
allow him to take two weeks off with- 
out danger of the hired help taking 
him to the cleaners. When he was 
young, and couldn't afford it, he 
dreamed of basking on the beach 
of some far off island. This is his 
chance. 

He doesn’t have time to read all 
of the travel folders, so he calls a 
travel agency to plan the trip. An 
eastern customer is about ripe for an 
order that will keep the Boss solvent; 
he places a phone call and invites 
the customer and wife to join him. 
Now the trip can be listed as a busi- 
ness expense for bookkeeping pur- 
poses. 

Of course, with friends along, the 
Boss will have to pack his tux, his 
wife will need a new wardrobe, and 
reservations will have to be made at 
flying fields, hotels, and travel agen- 
cies. Every day, every evening will 
be arranged to make the most of 
the available time. With naive envy, 





2 es 
dietrich’s corner 
by h. f. dietrich 


the office force watches his depar- 
ture. 

While he is gone the scrap iron 
market breaks. Does this catch the 
Boss with his reserves down? Not a 
bit! He has been reading the market 
reports, and he wires the P. A. to 
order twenty cars of No. 1 foundry 
scrap. 

For the edification of the over- 
worked secretary who has _ been 
spending Wednesday afternoon filing 
her fingernails, this guy isn’t loafing! 
He has taken his business along in 
his hip pocket. 

The most satisfactory feeling of 
loafing within my memory was when, 
as a small boy, I lay spread-eagle 
in a pile of freshly raked, musty 
leaves. Above, the stars, undimmed 
by the glare of street lights, shown 
through a smoky haze made pungent 
with burning leaves. Every now and 
then, a chestnut thrown into the fire 
would explode sending a small show- 
er of red sparks into the branches. 

Without turning my head, I could 
learn from the orchestral night sounds 
just what was happening for a block 
in either direction. A man approach- 
ing from any right made a rhythmic 
sound on the board side-walk. When 
he passed the Delmar’s place, a loose 
board clattered as it fell back into 
place. The jingle of loose trace links 
and the ascending and decending 
squeel of a loose rimmed wheel told 
me that the O’Conners were on their 
way home, long before a vagrant 
breeze brought the aroma of a hot 
kerosene lantern mixed with the odor 
of sweating horses. Time is a relative 
dimension at best. In this setting it 
could be disregarded. 

We no longer have time for this 
totally relaxed—physical and mental 
—type of loafing. Economically and 
socially we are forced to conform 
to an accepted pattern of life. Loaf- 
ing has indeed become a lost art. 








MORE FACTS on all products, literature, 
and services shown in the advertise- 
ments and listed in Products & Processes 
and in For the Asking can be obtained 
by using the handy Reader Service 
cards, pages 7-8. 

















DT LO-VEYORS 


in 
Large Plants 
in Small Plants 


AJAX Open Pan Lo-Veyor 











AJAX-Shaler- 
Plant layout men know that materials flow Shoker Drive 
lines are never a static affair. That's why more 
and more AJAX LO-VEYORS are being used 
to give maximum flexibility to operations in 
large plants and small plants, indoors and 
outdoors. 


AJAX LO-VEYORS are compact, self-con- 
tained units that can be suspended from ceil- 
ings, along walls, under or at floor levels, giv- 
ing maximum flow capacity in limited space. 
They can be quickly and easily installed and 
or relocated with a minimum of cost and pro- 
duction down time. 


AJAX LO-VEYORS in open and closed pan 
and tubular types meet every requirement of 
tonnage, speed, sanitation, abrasive and ex- 
plosive conditions. 


Write the factory TODAY for Bulletin No. 
39 and name of your nearby AJAX Repre- 
sentative. 





AJAX Closed 
Pan Lo-Veyor 


AJAX Tubular 
lo-Veyor 





AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD. N. Y. 
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COKE WHEN 
YOU WANT IT 


Only Semet-Solvay has 4 coke plants to 
serve you. There’s one in your vicinity. For 
fast service, for dependable, uniform coke 
that means “Better Melting” specify Semet- 
Solvay Foundry Coke. 


For Better Melting 
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Prevent scrap Aluminum Bronze castings 





like this % 


by using 


® 
Foseco 





ALBRAL 


Foseco ALBRAL will PREVENT oxide inclusions like this in 
aluminum, manganese and silicon bronzes. Foseco ALBRAL is a 
flux, scientifically prepared, to reduce oxide formation and remove 
non-metallic inclusions in these alloys. 


Although bronzes containing aluminum, manganese or silicon do 
not have to be deoxidized in the usual meaning of the word, a final 
treatment with Foseco DEOXIDISING TUBES before pouring is 
beneficial. This treatment will coalesce finely dispersed oxide par- 
ticles causing them to float to the surface of the melt where they can 
be skimmed off. 


ADVANTAGES of using Foseco ALBRAL and DEOXIDISING TUBES 


harmful oxides of aluminum, silicon and manganese are 
removed and their formation prevented 


a protective cover forms over the melt, reducing oxidation 
and zinc fuming 


the fluidity and feeding properties of the alloy are in- 
creased and the pressure tightness and mechanical prop- 
erties of the castings are improved 


dross formation reduced and crucible build-up is stopped 
the composition of the alloy is not altered in any way 


skimmings low in metallic content are obtained 


Prevent scrap castings. Clip and mail the coupon now and we'll send you 
complete information on Foseco ALBRALS and DEOXIDISING TUBES explaining 
how to use them in your foundry. 


FOU 


2000 BRUCK STREET 


FOUNDRY SERVICES (CANADA) LTD., 201-7 Alice $t., Guelph, Ontario 


In Canada 


| 

| Send this coupon for your 

| free leaflets giving all the C 
| facts on Foseco ALBRALS 

and DEOXIDISING TUBES, 


NDRY SERVICES, 


INC. 


COLUMBUS 7, OHIO 
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Castings Council Advocates 
Restoring B.S.D.A. Funds 


@ Concern over possible curtailment 
of the Business and Defense Services 
Administration of the U.S. Depart- 
ment of Commerce through cuts in 
the federal budget was expressed at 
the meeting of the National Castings 
Council meeting in Chicago during 
May. The council is composed of 11 
societies and associations in the found- 
ry and allied industries. 

By unanimous vote the council rep- 
resentatives sent the following tele- 
gram to Senator S. L. Holland, chair- 
man of the Senate sub-committee on 
appropriations for the Department of 
Defense. 

“The National Castings Council re- 
spectfully urges restitution of funds 
for continuation of industry divisions 
of Business and Defense Services Ad- 
ministration as part of U. S. Depart- 
ment of Commerce appropriations. 
Our experience with allocations, pri- 
orities and other controls during 
World War II and Korean emergency 
clearly illustrated the need for main- 
taining a central business agency in 
Washington equipped with necessary 
staff and experience for mobilization 
planning. This staff and the required 
planning cannot be developed over- 
night and therefore ought to be kept 
in being in face of indicated accel- 
erated mobilization requirements. As 
businessmen we favor economy but 
believe the necessary functions of the 
industry divisions must be carried on 
and cannot be done any more eco- 
nomically or as efficiently any other 
way. Transfer of the functions of the 
industry divisions to other government 
agencies will result in confusion and 
the cost will necessarily be as great 
or greater. The 11 member organiza- 
tions of the Council represent all 
segments of the foundry industry in- 
cluding ferrous and non-ferrous cast- 
ings producers and equipment and 
supplies manufacturers. More than 
6000 business enterprises make up 
the membership of the Council organ- 
izations. We will be happy to provide 
further details concerning the indus- 
try’s views if requested.” 





‘Scuse, Please 


In the March issue of -MopERN 
Castincs the Foundry Facts depart- 
ment was a chart entitled “Quality 
Control/Nonferrous Castings.” Credit 
for this chart was given to Sam Tour 
& Co., Inc. but the company address 
of 44 Trinity Place, New York 6, was 
inadvertantly omitted. 












16 HOURS 
VS. 
65 HOURS 





PLASTIC . 
STEEL. 23: 
CUTS 49 HOURS... 
MAKING THESE 


CORE BOXES 


PLASTIC STEEL .. . originally devel- 
oped for making tools, jigs and fixtures 
in metalworking plants . . . brought 
a revolutionary new method to this 
leading foundry* . . . chopping hours 
off the time required to produce core 
boxes, molds, duplicates of wood and 
metal patterns. Tremendous savings are 
being shown daily . . . making low cost 
patterns, repairing and altering patterns, 
filling large or small blow holes in fer- 
rous and non-ferrous castings, repairing 
and rebuilding machinery, and making 
blow boxes and shell molds or driers. 


PLASTIC STEEL becomes a strong, 
tough, metallic mass (similar to steel) 
within 2 hours after addition of the 
special hardening agent. Once hard, 
PLASTIC STEEL can be drilled, tapped 
or sawed with metalworking tools. 
PLASTIC STEEL is non-shrinking, non- 
expanding . . . adheres to ferrous and 
non-ferrous metals, wood, glass and 
many other surfaces. 

*NAME ON REQUEST 


SAVE UP TO 75% INTIME... 
25% to 75% OF TOTAL COSTS 
... OVER CONVENTIONAL 
METHODS OF PATTERN 
MAKING WITH PLASTIC STEEL 


Prove these figures to yourself . . 
read complete, documented facts in 
DEVCON’S Foundry Bulletin — write 
for your copy today. 


TECHNICAL REPRESENTATIVES 
DISTRIBUTORS IN ALL MAJOR cities 


DEVCON CORPORATION 
127 Endicott Street, Danvers, Mass. 
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Specifications of magnesium casting 

alloys and the chemical composition, 
physical properties, and characteristics 
of these alloys have been tabulated by 
Dow Chemical Co. in a new publica- 
tion, “Room and Elevated Temperature 
Properties of Magnesium Casting Al- 
loys.” 

These tables are reprinted here as 
well as the following condensed remarks 
on room and elevated temperature prop- 
erties. 


General Considerations 

Except in elevated temperature ap- 
plications, the few reported service fail- 
ures of magnesium castings are of fatigue 
origin and result from inadequate design 
allowance for stress concentrations. A 
choiee of an elevated temperature alloy 
cannot be made on the basis of operating 
temperature alone. Stresses and times of 
operations should be known for both 
peak and normal conditions. 

The alloy composition suggested for 
a particular application may vary 
between foundries because the design 
factors are far more important than met- 
allurgical factors in determining service- 
ability of some cast magnesium parts. 

The magnesium alloys systems of com- 
mercial importance are magnesium-alu- 
minum-zinc, magnesium-zinc-zirconium, 
magnesium-rare earth metals-zirconium, 
and the magnesium-thorium-zirconium 
alloys. 


Mg-Al-Zn 
AZ92A, AZ63A, AZ9IC, and AZ81A 
are the principle Mg-Al-Zn sand casting 
alloys. AZ92A is used where high yield 
strength with moderate elongation is re- 


quired, or where pressure tightness is 
important. AZ63A and AZ9IC are used 
where greater elongation and toughness 
are required. Because of its porosity 
tendency and other foundry defects, 
AZ91C-T6 and AZ81A-T4 are suggested 
as replacements for AZ63A in certain ap- 
plications. 

The Mg-Al-Zn alloy system provides 
stable properties up to around 200 F 
and often gives satisfactory service up 


Magnesium Alloys/Characteristics 


to 350 F if operating stresses are not 
too high. The particular alloy and heat 
treatment desired depends on the ap- 
plication. 


Mg-Zn-Zr 


In the Mg-Zn-Zr system, ZK51A (the 
British Z5Z) is reported to have interest- 
ing mechanical properties but has not 
been proven in service in the United 
State ZK51A has high ductility plus 


high yield strength with only an artificial 
aging treatment (T5). Tests show this 
alloy to have a fatigue strength at least 
equal to the Mg-Al-Zn alloys. ZK51A is 
suggested for simple, high stressed parts 
of uniform cross section. Acceptance of 
this alloy is retarded by the higher cost 
of the alloy as compared with the Mg- 
Al-Zn alloys and such foundry problems 
as (1) poor fluidity, (2) dross formation, 
(3) visual shrinkage defects, (4) incidence 


TABLE 1. SPECIFICATIONS OF MAGNESIUM CASTING ALLOYS 














Alloy British MIL AMS SAE ASTM Federal Remarks 

Sand Castings 

AZ63A 4420(1) 50 B80-56T QQ-M-56 QQ-M-56A (proposed) 
AZB1A BS0-56T QQ-M-56A (proposed) 
AZ9I1C 504 B80-56T QQ-M-56 QQ-M-56A (proposed) 
AZ92A 4434 500 B80-56T QQ-M-56 QQ-M-56A (proposed) 
EK30A B80-56T 

EK41A 4441 (2) B80-56T 

EZ33A ZRE1 MIL-M-9433 4442 B80-56T QQ-M-56A (proposed) 
HK31A Proposed B80-56T QQ-M-56A (proposed) 
HZ32A(3) zT Proposed B80-56T QQ-M-56A (proposed) 
ZE41A RZ5 BS0-56T 

ZH62A(3) 1Z6 B80-56T QQ-M-56A (proposed) 
ZK51A Z5Z MIL-M-8213 4443 B80-56T 

Permanent Mold Castings 

AM100A 502 B199-54T QQ-M-55 

AZ92A 4484 503 B199-54T QQ-M-55 QQ-M-55a (proposed) (4) 
Die Castings 

AZIIA 4490 501 B94-52 QQ-M-38 

AZ91B 501A B94-52 pd 





(2) AMS 4420—as cast, AMS 4422—heat treated, AMS 4424—heat treated and aged. 

(2) AMS 4441 applies to EK41A-T6 (heat treated and aged); AMS 4440 applies to EK41A-T5 (as cast and aged). 

(8) HZ32 and ZH62 are patented in the U.S.—HZ32 by U.S. Pat. No. 2604396, July, 1952, assigned to Magnesium Elektron Limited, and ZH62 by U.S. Pot. 
No. 2750288, June 12, 1956, also assigned to M.E.L. Dow is licensed to produce these alloys. 

(4) The proposed spec. QQ-M-55a will cover EZ33A, AZ63A, AMIO0A, AZ91C, AZ81A and AZ92A as permanent mold casting alloys. 
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Malleable Founders Discuss 
How to Improve 
Competitive Position 


Continued research, aggressive 
marketing, and long range planning 
will retain malleable’s position in the 
competitive metal market, executives 
and sales personnel were told at the 
8th Market Development Conference, 
sponsored by the Malleable Found- 
ers’ Society. The meeting was held 
in April at the Edgewater Beach Ho- 
tel. 

R. W. Heine, associate professor, 
University of Wisconsin, Madison, 
Wis., in discussing the competitive 
situation of malleable iron stated, 
“Malleable and pearlitic malleable of- 
fer numerous advantages which 
should be attractive to many users of 
metals. Close control by heat treat- 
ment, rigidity and durability of fer- 
rous alloys, good properties for a 
wide range of service conditions and 
economic production are combined in 
malleables to a greater degree than 
in other ferrous alloys.” 

Lester B. Knight, Lester B. Knight 
& Associates, Inc., Chicago, told the 
conference that future developments 
will still require the same basic prin- 
ciples of good business management 
and engineering selling as in the past. 
“The application may vary,” he said, 
“but the principles will be there.” 

Byron L. Ertsgaard, Toro Mfg. 
Corp., Minneapolis, in discussing the 
relationship between design  engi- 
neers and technical salesmen advised 
salesmen to “Know your customer, 
his product, his organization, his 
problems. Then take these factors to- 
gether with the know-how of your 
company and give him a better prod- 
uct. 

Other speakers on the program 
were: Fred Catlin, Magnaflux Corp., 
Chicago, “Good Design Sells Cast- 
ings;” Edward B. Hill, Koehring Co., 
Milwaukee, “The 30 Billion Dollar 
Road Building Program;” Lowell D. 
Ryan, Malleable Founders’ Society, 
“Little Known Uses of Malleable 
Castings;” J. R. Hawkinson, North- 
western University, Evanston, IIl., 
“The Tenets of Good Salesmanship.” 

Also on the program was a discus- 
sion of the society’s brochure, “Value 
Analysis,” a progress report on a road 
machinery market survey and a film 
from Superior Steel & Malleable 
Castings Co., Benton Harbor, Mich. 








MORE FACTS on all products, literature, 
and services shown in the advertise- 
ments and listed in Products & Processes 
and in For the Asking can be obtained 
by using the handy Reader Service 
cards, pages 7-8. 














FIST-FULL OF 
EASY READING 


FOUNDRY INFORMATION 


Vatuable data on the properties and 
uses of foundry alloys are available to 
all foundrymen, without charge, from 
ELECTROMET’s extensive technical li- 
brary. ELECTROMET’s easy-to-read 
booklets list the advantages of the dif- 
ferent foundry alloys and recommend 
the best practices for using them in 
the production of cast iron, steel, or 
non-ferrous metals. For the stainless 
steel foundries, there are also some 
useful booklets on the latest stainless 
steel melting practices. 

Choose the booklets that will help 
you and circle the appropriate num- 
bers on the handy ordering coupon 
below. To get a complete list of 
ELECTROMET’s foundry literature, 
circle F-6924 on the coupon. 


ALLOYS FOR ALL FOUNDRIES 
“Electromet” Ferro-Alloys and Metals. A 
catalog showing the advantages and uses 
of all ELECTROMET foundry alloys. Cir- 
cle F-2495. 


IRON FOUNDRIES 
“SMZ” Alloy—An Inoculant for Cast Iron. 
Circle F-4604. 
Briquetted Alloys for the Iron Foundry In- 
dustry. Circle F-3465. 
Chromium in Cast Iron. Circle F-2465. 


STAINLESS STEEL FOUNDRIES 
Observations of Stainless Steel Melting Prac- 
tices. Circle F-20,006. 

Oxygen Blowing Rate in Stainless Steel 
Melting. Circle F-20,032. 

Effect of Oxygen Input Rates in the Decar- 
burization of Chromium Steel. Circle 
F-20,040. 


ELECTRO METALLURGICAL COM- 
PANY, Division of Union Carbide Cor- 
poration, Department C, 30 East 42nd 
Street, New York 17, N. Y. In Canada: 
Electro Metallurgical Company, Division 
of Union Carbide Canada Limited, To- 
ronto. 

METALS DO MORE ALL THE TIME 
.-» THANKS TO ALLOYS 


Flectromet 


FERRO-ALLOYS AND METALS 





Ei Site) | 


oF Ni silo) = 


The terms “Electromet,” “SMZ" and “Union Carbide” 


are trade-marks of Union Carbide Corporation. 


Se eee eee eS ene 


Gentlemen: 


Please send me, without obligation, the literature circled below: 


F-2465 


F-6924 


Name___ 


Company 
Address 


City 


Circle No. 153, Page 7-8 
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Particular About 
Uniformity in Your Castings? 


Specify 


WOODWARD IRON 


Foundries, particular about uniformity in their castings, are coming 
to appreciate more and more the importance of using pig iron made from 
an identical base ore. 


Woodward Iron’s consistent uniformity in chemical constituents and 
physical properties is due in large part to the fact that Woodward’s base 
ore burden is always from the same ore body—its own mines in the Red 
Mountain range—plus the use of an air conditioned blast to reduce and 
control moisture. 


Establish Woodward as your source of supply and see for yourself how 
it wil help you standardize precise control of quality in the production of 
your castings. 


For quotations, write or call our 
Sales Department, Woodward, Ala. 
Phone Bessemer, Ala. 5-2491 
or Sales Agents for territory North of Ohio River: 
HICKMAN, WILLIAMS & COMPANY with Sales Branches at-— 


609 Bona Allen Building, Atlanta 3, Ga.; 230 
North Michigan Avenue, Chicago 1, Ill; First 
National Building, P. O. Box 538, Cincinnati 1, 
Ohio; 1659 Union Commerce Building, Cleveland 
14, Ohio; 1203 Ferd Bidg., Detroit 26, Mich.; P. O. 


Box 335, Duluth 1, Minn.; 412 Guaranty Bidg., In- 
dianapolis 4, Ind.; 70 Pine St., New York 5, N. Y.; 
1500 Walnut Street Bidg., Philadelphia 2, Pa.; 
1910 Clark Bidg., Pittsburgh 22, Pa.; 902 Syndi- 
cate Trust Bidg., St. Lovis 1, Mo. 


Woodward Iron Company 


WOODWARD, ALABAMA 
Independent Since 1882 





Circle No. 154, Page 7-8 
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afs chapter meetings 


JULY 

Wisconsin . . July 26 . . Tuckaway 
Country Club, Milwaukee . . Annual 
Outing. 

AUGUST 


Canton District . . Aug. 3 . . Brookside 
Country Club, Barberton, Ohio . . An- 
nual Picnic and Golf Party. 


Chicago . . Aug. 10 . . Nordic Hills 
Country Club, Itasca, Ill. . . Annual Stag 
and Golf Outing. 


Texas . . Aug. 23 . . Fredonia Hotel, 
Nacogdoches, Texas . . Officers’ and Di- 
rectors’ Meeting. 





GANDY DANCE 


Well, the foreman brings a pattern 
And he tells you good and clear, 
“Put a riser in the center 

And a runner over here.” 

So you holler at the shagger 

And he cusses when you ask 

For a follow board with trunnions 
And a deep drag flask. 


Then you set the flask and board 
Where it’s handy to the sand; 
You order up your facing 

And you squeeze it in your hand. 
You tighten up your flask bolts 
And you hit ’em with a sledge, 
Then you clamp on the follow board, 
Secure it with a wedge. 


Then 3 »u drag out a riddle 

From the bottom of the rack, 

Put your facing in the middle 
And your backing on the back; 

You pick up your rammer 

And you roll up your pants 

And you do the molder’s gandy dance. 


Then you roll her over easy, 
Cut the joint to a slope, 

You shake on some parting 

And you set on the cope, 

Line up the slots and markers 
And secure ’em with a pin, 

Then you sprinkle on some facing 
And you set the gaggers in. 


Then you drag out a riddle 

From the bottom of the rack, 
Put your facing in the middle 

And your backing on the back, 
Then you pick up your rammer 
And you roll up your pants 

And you do the molder’s gandy dance. 








J. Howard Morgan, president of Ce- 
dar Heights Clay Co., Oak Hill, Ohio, 
died May 16 of a heart attack while 
working at his desk. 

An active AFS member, Mr. Mor- 
gan served as director and member- 
ship chairman of the Central Ohio 
Chapter since 1950. He was active 
in civic affairs and at the time of 
his death was president of Oak Hill 
Hospital. 


Fred H. Lindahl, 71, died May 11. 
He had retired in 1943 as president 
of Henry L. Lindahl Machine and 
Foundry Co., Cicero, Ill., established 
by his father. 


Emil H. Blattner, research engineer 
for Symington-Gould Corp., Depew, 
N. Y., with whom he was associated 
since 1920, died suddenly April 22. 

Over 100 patents covering improve- 
ments in railway equipment devices 
had been issued to Mr. Blattner dur- 
ing his connection with Symington- 


Gould Corp. 


Harry T. Paterson, 46, operational 
manager of the Harbor Island and 
Kure Beach Corrosion Test Stations 
of International Nickel Co., Inc., died 
suddenly May 27. He had been with 
International Nickel Co. since 1946 
and prior to that was assistant man- 
ager and chief engineer at Ethyl- 
Dow Chemical Co. 


J. Martin Duncan, former president 
of Detroit Steel Castings Co., with 
whom he was associated for more 
than 40 years, died May 3 of a heart 
attack. 


U.S. Die Casting Growth 
Outlined at Paris Meeting 


Continuing growth in the use of 
die castings in the United States 
was discussed by Clifford L. Anthony 
vice-president, American Die Casting 
Institute, at the 2nd International 
Pressure Die Casting Conference held 
in May at Paris, France. Mr. Anthony 
said that in 1956 more than $427,- 
000,000 in die castings had been 
sold. An additional $250,000,000 rep- 
resented the value of die, special 
tooling, electroplating, and sales and 
services from job-shop die casters. 

He noted that 465 of the nearly 
800 U.S. die casters are job shops. 


REDUCE 
YOUR 
COSTS 











ALUMINUM EASY-OFF FLASK 


The ADAMS Company 


Look at these features and 
you'll agree that the Adams 
line can mean economy, effi- 
ciency, and better molds for 
your foundry. 

Above is the Adams jacket 
available in either cast iron or 
cast aluminum, They are cast 
from a top grade metal mix- 
ture best suited for their 
purpose. The sturdy construc- 
tion as a result of the vertical 
ribs inside and _ horizontal 
ribs outside plus the handles 
at either end assure you of 
long life for this equipment 
and ease in handling. These 
jackets afford you MAXI- 


MUM STRENGTH with 
MINIMUM WEIGHT. 

Here are jackets that as- 
sure you perfect mold fit— 
will give you the greatest 
strength while under pouring 
strain—allow for free flow of 
gases all because of INSIDE 
CORRUGATIONS. These 
VENTILATED jackets are 
first choice in foundries across 
the nation. 

Look into the advantages 
cast iron or cast aluminum 
can offer you depending upon 
your foundry needs. We will 
be happy to make recommen- 
dations to fill your require- 
ments. 


For the most complete line of flask 
equipment available . . . always look to Adams! 








700 FOSTER ST., DUBUQUE, IOWA, U.S.A. 


Circle No. 155, Page 7-8 


MOLDING MACHINES 
and 
FLASK EQUIPMENT 
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ADAMS Cast Iron or 


Cast Aluminum Jackets 
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Plane patterns smooth 
and fast 
with this OLIVER 





Takes stock up to 30” wide, 8” thick. 
One-piece base assures permanent 
alignment of parts. Upper housing is 
one-piece. Feed mechanism is enclosed 
for safety and longer life. Enclosed 
worm gear for feed rolls. Revolving 
parts are rounted on ball bearings. 
Has most efficient chipbreaker, and a 
quick-acting braking system. 


Oliver makes an extensive line of 
Surtacers, Jointers, Pattern Lathes, Band 
Saws, Circular Saws for pattern shops. 


OLIVER MACHINERY COMPANY 
Grand Rapids 2, Mich. 
Circle No. 158, Page 7-8 


First Choice 


FOR GREATER 
™ ACCURACY 
™ UNIFORMITY 
“ ECONOMY 
™ SERVICE 








@ Molded in plaster for extreme 
accuracy 

@ Poured under pressure to fill all 
detail 

@ Backed by a 19-year reputation 
for quality and service 


“Ask the man who's used them.” 


The 


SCIENTIFIC 
CAST PRODUCTS Corp. 
aol BL So Ban 
Circle No. 159, Page 7-8 
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by Hersert J. WEBER 


Jury Returns Malpractice Verdict of 
$250,000 Against Plant 


ARE YOU LIABLE? 


If you employ an industrial physi- 
cian or nurse it would be well to 
consult a lawyer in order to deter- 
mine your liability in the event of 
malpractice by either of them. 

In the interest of better employee 
relations some companies have ex- 
tended the scope of their medical 
department to include personal or 
nonoccupational medical care. 

Employees are encouraged to pre- 
sent themselves and their families to 
the dispensary for vaccinations, cold 
shots, hay fever shots, diathermy 
treatments, and desensitizing injec- 
tions for allergies having no relation 
to employment. Often the industrial 
nurse administers these treatments 
and sometimes visits the homes of 
pensioners for the same purpose. 


But Watch Out! 

The Workmen’s Compensation Act 
is not a bar to an action by an em- 
ployee for alleged malpractice. Here 
are some recent verdicts in cases in- 
volving medical treatment: 

1) Wisconsin—$97,000 malpractice 

verdict 

2) Texas — $100,000 

verdict 

3) Tennessee — $200,000 malprac- 

tice verdict 

4) San Diego—$210,000 malprac- 
tice verdict 
San Francisco—$250,000 
practice verdict 

6) Palo Alto—$290,000 malpractice 

verdict 

Ordinarily the physician and nurse 
are considered independent contrac- 
tors, but under certain circumstances 
they are employees of a given em- 
ployer even though they have other 
private medical practice. If such be 
the case, the employer can become 
liable for both negligence of, or in- 
jury suffered by the physician or 
nurse. 


malpractice 


5 


~— 


mal- 


Some Examples of Liability 


1) An industrial nurse couldn’t lo- 
cate a steel sliver which had be- 
come imbedded in the hand of 
another employee, so the super- 
intendent sent the worker to a 





Ww 


SHAPE of things 


safety, hygiene, air pollution 


— 


3) 





neighborhood physician who han- 
dled minor injury cases for the 
plant. The physician trying to lo- 
cate the sliver kept the employ- 
ee’s hand under the fluoroscope 
for about 20 minutes. The radia- 
tion burn suffered by the em- 
ployee caused complete loss of 
the hand. 

The company, not the physi- 

cian, was held liable. Skin grafts, 
numerous operations, lost wages, 
have cost the company $28,000 so 
far, and expenses haven’t stopped 
yet. 
A plaintiff was awarded $30,000 
damages against Sunshine Biscuit 
Co. When she applied for em- 
ployment she was required to sub- 
mit to a physical examination and 
blood test. The physician em- 
ployed by the company was negli- 
gent in withdrawing the blood 
specimen and a claw-like paraly- 
sis developed in the plaintiff's left 
hand. 

The court ruled that the physi- 
cian acted as an employee and 
not as an independent contractor 
and therefore Sunshine Biscuit 
Co. was liable for his negligence. 
A physician employed by Lock- 
heed Aircraft Corp. to do pre-em- 
ployment physical examinations, 
advised a prospective employee 
that it would be necessary to 
undergo an operation to correct 
a double hernia. The same phy- 
sician performed the operation. 


The plaintiff later filed suit 
claiming that the operation was 
unnecessary and done in a negli- 
gent manner; that the physician 
in advising and performing the 
operation acted as an employee 
of Lockheed. 

The court found Lockheed li- 
able for the acts of that physician. 
The physician need not necessari- 
ly be on your payroll in the strict 
sense. 


illegal Medical Practice 


As previously stated, the industrial 
nurse is frequently called upon to 
give vaccinations, injections, etc. Do 
such treatments constitute the prac- 
tice of medicine? That, of course, 
depends on the statute in a particu- 
lar state. However, the Attorney Gen- 
eral of Michigan in interpreting the 
Medical Practice Act held that such 
treatments by a nurse unless given 
under the immediate and direct su- 
pervision of a physician, are a viola- 
tion of the Medical Practice Act. 

It follows then that if an industrial 
nurse is administering such _treat- 
ments without medical supervision, 
she is guilty of unlicensed practice 
of medicine and her employer will 
be liable at common law for any in- 
jury resulting from her acts. The 
limiting liability afforded by the work- 
men’s Compensation Act will not ap- 
ply. 


The Remedy 


Foundry management should care- 
fully examine all of its medical poli- 
cies and practices and obtain a legal 
opinion regarding the extent of liabil- 
ity in the event of injury resulting 
from the acts of a physician or nurse. 
The insurance carrier may be help- 
ful. In any case, if you do not have 
malpractice insurance, it may be to 
your interest to buy some. One ca- 
tastrophe could put you out of busi- 
ness! 














EMPIRE 


“THAT GOOD”’ 
FOUNDRY COKE 
DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North 
Phone Alpine 1-9135 


Birmingham 3, Ala. 
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For Sale, Help Wanted, Personals, Engineering Service, etc., set solid 
. . 25¢ per word, 30 words ($7.50) minimum, prepaid. 


Positions Wanted . . 10c per word, 30 words ($3.00) minimum, prepaid. Box 
number, care of Modern Castings, counts as 10 additional words. 


Display Classified . . Based on per-column width, per inch . . 1-time, $18.00; 
6-time, $16.50 per insertion; 12-time, $15.00 per insertion; prepaid. 





FURNACES FOR SALE 
Help Wanted 2 G.E. Roller Hearth Furnaces Heating 
area: 25’ Long x 5’ Wide x 3’ High. 
Three (3) zone controlled—324 KW 
Complete with controls 


THE WHITLOCK COMPANY 
23511 Kean Avenue 
Dearborn 7, Michigan 
Telephone: LOgan 5-0086 


MANUFACTURERS AGENT WANTED Sev- 
eral exclusive territories open to men with 
experience in melting practices. An opportun- 
ity to make real money selling the nationally 
advertised REVECON and REVERBALE Fur- 








naces. Leads furnished. Submit details and 
other lines carried to . . . INTERNATIONAL 
FOUNDRY SUPPLY CO. Box 1053, Reading, 
Pa. 





Engineering Service 





CERAMIC ENGINEER WANTED Ceramic 
Engineer to head complete ceramic iaboratory. 
To supervise and run development tests. Pref- 
erably refractory specialties and fire brick 
experience. Some traveling for sales depart- 
ment will be necessary. Box D-61, MODERN 
CASTINGS, Des Plaines, Ill. 





SESSIONS ENGINEERING CO. 


Consulting Foundry Engineers 
Modernization, Processing Layouts 
Cost Reduction Quality Control 

Product—Machine Control 
Architectural Design 


One North La Salle St., Chicago 2, Ill. 





PLANT MANAGER New Steel Foundry under 
construction in Ontario has opening for man 
eapable of handling complete supervision of 
all operations. In reply please submit data 
covering experience, age, and salary range. 
All Replies treated confidentially. Box D-63, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ill. 








WESTOVER CORPORATION 
Consultants 
Exclusively serving the foundry 

ustry since 1930 
ome Mechanization—Modernization 
Labor Relati Incentives—Syst 
Cost and Production Control 
Plant Layout—Management 
3110 W. Fond du Lac Ave., 
Milwaukee 10, Wisconsin 








We need an experienced electric melting 
furnace melter-supervisor. Salary open. Con- 
tact Ivan Kerzner, New Jersey Metals Com- 
pany, 712 Rockerfeller St., Elizabeth 2, New 
Jersey. ELIZABETH 4-6336 








Positions Wanted 
OLIVINE FOUNDRY SAND 


MANAGER Practical and progressive, with 
37 years experience. Non-ferrous and ferrous 
production shops. Well versed in all depart- 
ments, from the foundry to finished product. 
Excellent labor relations, bi-lingual (Spanish 
and English). Now employed. Box D-62, MOD- 
ERN CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ill. 


Sizes AFS-45 to flour 


NORTHWEST OLIVINE CO. 


Mount Vernon, Wash. 








For Sale 








FURNACES FOR SALE Wanted to Buy 
10 used Heat Treating Furnaces, and two 


—- cranes, good condition, priced Wanted to Buy 1945 issues of Foundry maga- 


zine, January-December. Will pay $1.00 each 

BAER STEEL PRODUCTS. INC. for uncut copies in good condition Box No. 

Box 1428 70, MODERN CASTINGS, Golf and Wolf 
Boise, Idaho Roads, Des Plaines, Ill. 

















MOLDING MACHINE: Herman 6000# capac- 
ity, jolt-roll-draw in operating condition. 
asking $2,900.00 FOB Pottstown Machine Co., 
Pottstown, Pa. (Phone 37, H. H. Houston) 





Now Where Was That? 


@ You will have no trouble 
locating articles in back is- 
sues if you write for the free 
index to 1956 issues of Mop- 
CASTINGS. 





NON-FERROUS FOUNDRY 


West of Milwaukee, Wis. Fireproof building, 
large parking area, room for expansion, mak- 
ing castings for many well-known firms, op- 
portunity unlimited, well established, owner 
moving south. Box No. 71, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 




















BRUSH Alloys 250-C and 200-C can be 
hardened to the strength of steel (155,000 to 
180,000 psi Tensile) by simple heat 
treatment, while maintaining 20% to 25% 

of the thermal and electrical conductivity of 
pure copper. USEFUL FOR: molds, 
bearings, gears, cams, valves, pumps, plungers, 
drawing dies, flash welder dies and other 

high strength and wear resistant parts. 


HIGHEST STRENGTH 
with MODERATE 
CONDUCTIVITY 










p08" 


iparanice 


Be. . 2.00-2,25% 
Co. . 0.35-0,65% 
Cu. . balance 






HIGH CONDUCTIVITY with HIGH STRENGTH 


BRUSH Alloys 55-C and 35-C are specified where 
highest thermal and electrical conductivity are 
required. By combining 45% to 50% of copper’s 
conductivity with high strength (95,000 to 120,000 
psi Tensile), these alloys find application in: 

switch and circuit breaker contacts, welding 
electrodes, slip rings and contact arms, and parts 

in which conductivity and strength at elevated 
temperature are vital. 
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ryeryllium 
BERYLLIUM METAL 
BERYLLIUM COPPER 
BERYLLIUM MASTER ALLOYS 
BERYLLIUM OXIDE 


BERYLLIUM COPPER CASTING ALLOTS 


BeCu 


THE BRUSH BERYLLIUM COMPANY, 4301 PERKINS AVE., CLEVELAND 3, OHIO 
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HERE’S ANOTHER NEW ONE! 


CONTAINED COMBUSTION BURNERS 


For Die Casting, 


Permanent Mold and Sand Casting 


Operations 


“Versatility Plus” is the keynote of these newest Stroman Con- 
tained Combustion Furnaces. They are absolutely new in design 
for they incorporate Contained Combustion Burners which elim- 
inate direct flame impingement on the metal. They also make for 
cooler working conditions because of less heat loss. They give 
greater fuel economy for less BTU input is required . . . Longest 
refractory life and least maintenance due to mild combustion 
conditions . . . Uniform heating condition and improved metal 
temperature control assure lowest metal losses. 

They are easy to charge and readily adaptable to automatic 
charging. Handling from 450 to 1600 Ibs. per hour break down 
capacity with holding capacity from 600 to 2400 Ibs., they will 
melt metal faster and more economically, and at the same time 
produce only the highest quality metal. 

Roof of the furnaces are easily removed for furnace cleaning, 
relining, repair or burner service, as burner is mounted in the roof. 
These Stroman “DC” Cylinder type furnaces are available in 
break down and holding combinations. However separate break 
down and holding units can be purchased. Break down units are 
often used to augment iron pot, electric and crucible furnace 
capacities, 

Their flawless operation and ability to deliver years of trouble-free 
operation stamp them as a leading Stroman Aluminum production 
furnace. Investigate their cost cutting operation today. 


Send for complete new catalogue No. 150 
just off the press. 





STROMAN 


FURNACE & 


ENGINEERING CO. 


FRANKLIN PARK 
ILLINOIS 
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: AFFCO'S PROMISE ro YOU... 
.»-the same high quality, expert craftsman- 


ship and engineering excellence you've 
expected and received for thirty years... 





Any of the affco distributors listed here 
will be happy to service your needs. Why 
not call the nearest one soon and get 
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. . 
Best Radiographic Results 
. 
Founded on Basic Layouts 
This article is based on a chapter from 
RADIATION PROTECTION MANUAL prepared by 
the Radiation Protection Committee of the 


American Foundrymen’s Society to be pub- 
lished at a later date. 


@ Maximum return from radiographic 
inspection of castings starts with 
the basic foundry layout since later 
alterations of original plans are ex- 
pensive. Compact exposure rooms are 
the cheapest but may entail later 
rebuilding. An “L” shaped room can 
save expense on door protection. 

If the number of items to be x- 
rayed are numerous and the expos- 
ure times are short, a preparation 
room will almost double the produc- 
tion since setups can be performed 
while exposures are being made. 

Choice of the unit will depend 
upon the alloy, casting thickness, and 
amount of work to be performed in 
a given time. 

Size of the unit will determine the 
location and protection required. If 
the unit is isolated, only operating 
personnel and film storage need be 
protected. If located in a_ building 
having other employees, then pro- 
tection must be adequate for all pos- 
sible exposures. 

The most common protective ma- 
terials are lead, steel, and concrete. 
One inch of lead is about equivalent 
to four inches of steel or 12 inches 
of concrete. Combinations of these 
may be used to advantage. 

With higher voltages (million or 
more) location over a _ basement 
should be avoided as a large per- 
centage of exposures will be directed 
downward. 

All doors leading to an exposure 
room should be protected by an inter- 
lock system so that no person can 
enter this area while the x-ray unit 
is in operation. 

Monitoring equipment should be 
provided to detect radiation scatter. 
All possible areas must be covered. 
Due to the character of the beam, 
an x-ray unit gives much more scatter 
than a betatron. 

















STEVENS 
a ic 


ey Tce I> ee. eo gives perfect results 
in unskilled hands 


Your core workers will like the way Stevens Slick-Seal Mudding 
Compound always goes on smooth and easy. There’s no crum- 
bling, rolling or balling up behind thumb or finger. They'll like 
the way either black or white Slick-Seal easily washes off their 
hands with just plain water. 


This new compound remains plastic and workable. Yet light 
applications of Slick-Seal dry in one to two hours; heavier 
applications in four to five hours. Edges won't shrink or curl 
when subject to oven heat . . . flowing metal won't dislodge 
Slick-Seal. Stevens mudding compound is a high heat resistant 
facing. It prevents fins or burn-in at pasted joints. 


Why not order Slick-Seal Mudding Compound today? 
Cnt fr davene Technical) Lite tics FA -130, 
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EVERYTHING FOR A FOUNDRY 














POUNDS PER SQUARE INCH 


PERCENT 
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ELONGATION—TERNALLOY 8 


AN BOUBG 


ELONGATION—TERNALLOY 7 


9g 1 


Chilicast Ternalioys 5S and 7 
Room Temperature Aging 


These curves are typical for all of the Ternalloys. Specific values 
for sand casting and Ternalloys 6 and 8 will vary slightly. 


Send without obligation for Apex Tern- 


alloys booklet showing as-cast proper- 
ties, compositions, effect of room 
temperature aging, other features. 
Address Apex Smelting Company, 
2537 W. Taylor St., Chicago 12, Iil. 
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... and without heat treatment! 


TERNALLOY 


More Opportunities for 
Foundrymen and Engineers 


4 Ternalloy combines high tensile and yield strengths 
with extraordinary high elongations—qualities not 
found in other aluminum alloys. 


$ Affords greater accuracy of dimension, extra 
economy through elimination of heat treating. The 
metal flows smoothly. 


4 Adapted to the sand, plaster and permanent mold 
processes. May be cast in complicated shapes, its fine 
grain produces pressure tight castings. 


% Resists corrosion, ideal for architectural and orna- 
mental work exposed to weather. Gives long-lasting, 
chrome-like finish when polished. 


4 Available in four choices, each tailored to your 
specific requirements. 
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